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Fig. 24 (A)

I ] ! ; i
MAQVINTNSLSLLTONNLNMKGOSSLASATERLSSCLRINSGAKDDAACQATANR F TSN T KGL TQABRIAND

Q53970 3

p72181 3 MALAVNTNIASTLNTGRNLNAS SNDLATSLORLITGYRINSAKDDAAGLOISNR LSNQ T 8GLNVATRNAND
QAEXZME 2 MAOVINTRVASLTAQRNLOVECHMMOTSIQRLSSOLEIRSAKIDAACLATSORMPADIRGMNQAVRNAND
QBYMVE 1 MAQVINTNSLSLLTQNNDNKSQUSLGSALERLSSGLRINSAKDDARGQATANRFTANT LG L TQASRIAND
P13713 3 MAQVINTNSLSLMAQNNLNKSQSSLGTALBRLSSGURINSARDDAAGQATISHRFTAN I KELTQASRNAND
Q2IBKE 1 - -MRINHNIAALNTSRQLNAGSHSARIINMBEKLSSCLRINEAGDDARGTLAL S ERMRIQIRGLUMASKRAQD
falt:3. 3R] 1 - -MRVNINIISLEKITGREYLRENMNECGMTDAQERLASGKRINSGS LDDAAGLAVYV TRMNVESTCLIARS KNSSM
Q09012 1 MAQVINTNSLOLLTONNLNESQSSLSSALERLESCLRINSAKDDAACOATANR FTANI KEGLICASRNAND
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QBAFTE 1 NA-VININSLELLTORNINKSOSSLATATERLS SGLRINSARTDAAGQAIARR PTEN I KOLTOAARNAND
QINET4 1 MAQVINTNSILILLTONNINRSQGILGSATERLS SGLRINSARDDAAGQAIANEF TANVRELITRARRNAND
Q238578 1 ~MTTINTNIGATIRZQANMTEVRIGENTAMIRLS TGLR INAAKDDRAAGMATGEEKMTAGVMGLINOAT RNAQD
QR568286 1 MASVINTNDSALLAMNLIESXGILGSALERLSSCLRINSARDDAACRAIANRIPTANVKESLTOAARNAND
FAR2273 1 MAQVINTNYLSLVTONNILNRAQSALGNATIERLSAGMRINAAKDDAAGQATANRFPT SN INGLTOASRNAND
D3L0ES 1 ~-MYVOHNMOQAANASRMLGITIGROSKSTEK LS SGFKINRAATDAAGLS IBEEMREQIRCLDOASTNASD
RINZL2 1 MBAVINTNYLSLVAONNLNKBUSALCSAIERLS SCLEINSAKUDAAGQATANRETANVRGUTIAARNAND
DEFEAG 1 - MIINANMBALBAHRNMMEN IATAGR SMEK LS SHLRINRAGDDAAGLA IS HEMECQIRGLDAS RNAQD
QARICe 1 MAQVINTNVMSLNAQRNLNTNSSSMALS ICQLAESTXKRITSASVIAAGLATISERFITQIRGLDVASRNARD
Q82URZ 1 MEQVINTNIASHNAQRNLNVIQNSLSTALORLISGLRINSAKDDAAGLAIS ERMTSQIRGMNQAARNANRD
Q84ICS 1 -GFRINTNCGASDNAQUNAGLMIRNDDASLARLYSILRINSAADDASCGLATADSLETQANS LGRATNNAND
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Fig. 24 (A) Continued
!
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Fig. 254

Hit_t> Length Bitscore Expecied Length #dent %S Hit_1D Length Bitscore Expected Length #dent %S
AJBO5765 1080 386 1.00E-107 348 2158 &t AY353403 1518 196 2.00E-49 327 126 55
AJS36E00 1050 385 1.00E-106 348 214 61 AY353402 1518 336 1.00E-91 178 177 99
AY249989 1050 384 1.00E-106 348 213 61 AY353402 1518 194 5.00E-49 108 104 98
AJB05764 1080 384 1.00E-106 348 213 &1 AY353401 15138 338 1.00E-91 178 177 89
ABD23472 1433 384 1.00E-106 348 213 61 AY353401 1518 194 500849 106 104 9@
AJBDS7BE 1050 383 1.00E8-106 348 214 31 AY353400 1518 336 1.00E-91 178 177 99
AJ518904 1243 382 1.00E-105 348 213 &1 AY353400 1518 194 5.00E-49 108 104 98
AY743588 829 378 1,00E-104 284 201 70 AY353398 1518 3368 1.00E-91 178 177 99
Xa91047 2820 369 1.008-101 313 206 &5 AY353389 1513 194 5.00E-42 108 104 98
D32256 1240 367 1.00E-101 356 214 &0 AY353388 1518 3368 1.08E-81 178 177 99
BX571865 348813 364 1.008-100 385 207 58 AY353398 1518 194 500E-48 106 104 98
AF221586 7867 358 B8.0CE-98 367 213 &8 AY383397 1515 336 1.00E-91 178 177 99
AF221586 7867 355 1.00E-97 385 211 67 AY383387 1515 193 1.00E-48 108 103 &7
AYB43742 1518 336 1.0CE-93 178 177 98 AY3E3386 1515 338 1.00E-91 178 177 88
AYB49T42 1518 194 5.00E-49 106 104 98 AY353336 15615 183 1.00E-43 106 103 87
AYB48741 1518 336 1.00E-91 178 177 98 AY353305 1518 336 1.00E-91 178 177 99
AYB49741 1518 194 5.00E-49 106 104 98 AY353395 1618 184 5.00E-49 108 104 €8
AYE48715 1518 236 1.00E-21 178 177 98 AY353384 1518 335 1.00E-91 178 177 89
AYB43715 1518 187 E.00E-50 227 126 55 AY353384 1518 124 5.00E-42 108 104 ©6
AYB49714 1518 336 1.00E-81 178 177 99 AY353393 1818 336 1.00E-91 178 177 €8
AY649714 1518 195 2.00E-49 227 125 55 AY353393 1518 194 5.00E-48 106 104 88
AYE49713 1618 338 1.00E-21 178 177 69 AY352332 15818 338 1.00E-91 178 177 89
AYB49713 1518 186 2.00E-48 227 126 56 AY353382 1518 194 5.00E-49 106 104 98
AYB49712 1518 338 1.00E-91 178 177 98 AY353391 1518 336 1.00E-91 178 177 99
AYB49712 1518 194 £.00E-42 106 104 98 AY353381 1518 194 5.00E-48 106 104 98
AYE49711 1518 338 1.00E-91 178 177 89 AY353388 1518 336 1.008-81 178 177 99
AY&4€711 1518 194 5.00E-42 106 104 98 AY35338% 1518 194 5,00E-43 106 104 98
AYB49710 1518 336 1.00E-81 78 177 99 AY353388 1518 336 1.00E-91 178 177 98
AY8B49710 1518 194 5.00E-49 106 104 98 AY353388 1518 184 5.00E-43 106 104 98
AYG49708 1518 336 1.00E-21 17 177 99 AY3EIS87 15618 338 1.00E-81 178 177 9¢
AYS49708 1518 194 5.00E-49 106 104 98 AY353387 1518 164 5.00E-49 106 104 98
AYB49708 1518 336 1.00E-97 178 177 98 AY353388 1518 336 1.00E-91 178 177 98
AY649708 1518 184 5.00E-42 106 104 98 AY353385 1518 194 5.D0E-49 108 104 98
AYB49707 1518 338 1.00E-81 178 177 98 AY353385 1518 338 1.00E-21 178 177 98
AYB49707 1518 197 8.00E-50 227 126 55 AY353385 1618 197 8.00E-50 227 126 58
AYG49706 1518 336 1.00E-91 178 177 ¢8 AY353384 1518 3236 1.00E-81 178 177 99
AY649706 1518 184 4.00E-49 227 125 &5 AY353384 1518 197 8.00E-50 227 126 56
AYB49705 1518 336 1.00E-¢1 178 177 98 AY353383 1518 338 1.00E-91% 178 177 88
AYE497D5 1518 187 8.00E-80 227 126 &5 AY353383 1518 197 8.00E-50 227 126 55
A¥Y353534 1518 338 1.00E-61 178 177 89 AY353381 1518 336 1.00E-91 178 177 99
AY353534 1518 124 4.00E-49 227 125 65 AY353381 1518 197 8.00E-50 227 126 55
AY353533 1627 338 1.00E-81 178 177 98 AY35338C 1518 336 1.00E-81 178 177 89
AY353833 1527 197 5.00E-80 324 142 43 AY353580 1518 197 B.QOE-50 227 128 58
AY3535832 1527 336 1.00E-91 178 177 99 D7863¢2 1630 3386 1.00E-91 178 177 98
AY353832 1527 197 5.00E-50 324 142 43 D7863% 1630 194 5.00E-49 106 104 98
AY353416 1518 336 1.00E-91 178 177 99 MB458Q 1518 336 1.00E-81 178 177 99
AY363416 15616 184 4.00E-43 300 141 46 M84880 1518 194 6.00E-49 106 104 88
AY383415 1515 336 +.00E-91 178 177 94 MB4979 1518 336 1.00E-31 178 177 99
AY383415 1815 194 4.008-49 309 141 45 M84978 1518 184 8.00E-49 106 104 98
AY353412 1527 336 1.00E-91 178 177 98 Ma4q972 1318 336 1.00E-61 178 177 98
AY353412 1527 194 5.00E-49 106 104 88 84572 1518 164 5.00E-49 106 104 98
AY353411 1527 336 1.00E-81 178 17¢ 9% M8a4a76 1518 335 1.00E-81 178 177 99
AY353413 1627 194 5.00E-49 106 104 98 MB4A976 1518 194 5.00E-43 106 104 98
AY353410 1527 336 4.0DE-81 178 177 99 M84975 1518 336 1.00E-91 178 177 99
AY353410G 1527 194 5.00E-49 106 104 88 MB497E 1518 181 6.00E-48 108 103 97
AY353408 1827 336 1.008-1 178 177 99 884973 1518 336 1.00E-81 178 177 99
AY353408 1527 194 5.00E-48 108 104 88 MB4973 1518 194 8,00E-40 106 104 03
AY353408 1518 336 1.00E-81 178 177 89 Uo6458 1867 36 1.00E-1 178 177 98
AY353408 1518 184 4.00E-48 227 125 85 Q8458 1867 184 5.00E-45 106 104 98
AY353407 1518 336 1.00E-91 178 177 89 uos227 1876 336 1.00E-81 178 177 88
AY353407 1518 197 5.00B-50 227 126 65 u0s227 1876 197 5.00E-50 324 132 A3
AY353408 1518 336 1.00E-91 178 177 99 U322 1867 338 1.008-91 178 177 98
AY353406 1518 197 5.0DE-50 227 126 55 165225 1867 197 B.00E-50 227 126 85
AY352405 1518 336 1.00E-91 178 177 99 Uosz05 1864 336 1.00E-91 178 177 &9
AY353405 1518 197 5.00E-8¢ 227 126 56 L0B205 1864 1983 1.00E-48 108 108 97
AY353404 1518 336 1.C0E-91 178 177 99 Uoe204 1878 336 1.00E-81 178 177 99
AY353404 1518 194 5.00E-42 106 104 98 Jos204 1878 194 4.00E-49 227 126 58

AY353403 1518 336 1.00E-91 178 177 99 1105203 1887 336 1,00E-91 176 177 99
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Fig. 25A-Continued

Hit_ID Lengih Bitscore Expecled Length #ldent %5 Hit_ID Length Bitscore Expected Length #ident %S
U06203 1867 197 5.00E-50 227 126 58 M84978 1518 192 1.00E-48 106 103 o7
u06202 1876 338 1.00E-91 178 177 99 M84977 1518 333 5.00E-91 178 176 98
u06202 1876 194 5.00E-49 1086 104 98 MB4977 1518 194 5.00E-49 106 104 98
u06201 1876 338 1.00E-91 178 177 99 M27219 1544 333 7.00E-91 354 196 55
uos201 1876 194 5.00E-45 106 104 98 05298 1398 330 5.00E-90 177 175 98
U06200 1876 336 1.00E-91 178 177 B8 uos298 1388 171 6.00E-42 91 91 100
U06200 1876 197 8.00E-50 3086 140 45 AY353413 1515 330 6.00E-90 178 173 97
Uos197 1867 336 1.00E-91 178 177 8% AY353413 1515 187 8.00E-47 227 120 52
u06187 1867 194 4.00E-49 227 126 5% uos199 1864 330 6.00E-80 178 173 97
M84974 1867 338 1.00E-81 178 177 99 uos189 1864 187 B6.00E-47 227 120 52
MB4974 1867 194 5.00E-42 108 104 98 uo5301 1512 328 2.00E-89 177 172 97
AY353535 1518 335 2.00E-91 178 176 98 U05301 1512 187 6.00E-47 227 120 52
AY353535 1518 154 4.00E-49 227 126 5§ BX950851 5064019 327 5,00E-88 302 187 61
upeB206 1876 335 2,00E-91 178 176 98 BXg50851 5064018 131 4.00E-30 126 71 56
UdB206 1876 193 1.00E-48 108 103 97 BXD50851 5064018 88.6 4.00E-17 162 63 41
AY353587 1515 334 3.00E-91 178 176 98 L33468 1282 319 1.00E-86 365 203 S5
AY353637 156156 189 2.00E-47 108 101 95 AEC17132 290155 318 3.0CE-86 368 202 54
AY353536 1515 334 3.00E-91 178 176 98 AJ414150 335050 318 3.00E-86 368 202 54
AY363536 1515 190 7.00E-48 280 139 49 AEC13850 10283 318 3.00E-86 368 202 54
AY353382 1518 334 3.00E-91 178 176 98 BAS363984744671 318 3.00E-86 368 202 54
AY353382 1518 194 4.00E-49 227 125 55 BXS363284744571 98.2 500E-20 207 61 29
AYB48717 1515 334 4.00E-91 178 176 98 BX9363384744671 BO.1 2.00E-08 115 37 32
AYB4971T7 1515 191 6.00E-48 301 136 45 AY244555 1515 315 2,00E-85 368 201 54
AYB48716 1516 334 4.00E-91 178 176 98 uU12963 1484 315 3.00E-85 166 165 99
AY549716 1515 191 €.00E-48 301 136 45 Li12963 1484 194 5.00E-43 108 104 98
Z15086 1515 334 4.00E-91 177 176 99 AY337485 1467 311 2.00E-84 263 178 67
Z15086 1615 196 2.00E-49 227 126 55 AY337485 1467 160 8.00E-29 103 83 80
15072 1615 334 4.00E-91 177 176 98 AY353477 1618 311 2.00E-84 244 1756 71
Z18072 1615 167 5.00E-50 227 126 55 AY353477 1518 178 3.00E-43 140 26 68
215071 15156 334 4.00E-81 177 176 99 AY353476 1518 311 2.00E-84 244 175 71
Z15071 15156 164 5.00E-49 108 104 98 AY353476 1518 178 3.00E-43 140 96 68
Z15070 1624 334 4.00E-91 177 1768 99 AY353475 1518 31 2.00E-84 244 175 7%
Z15070 1524 194 5.00E-49 106 104 98 AY353475 1518 175 3.00E-43 140 96 (3131
Z16069 1515 334 4.00E-81 177 176 98 AY353474 1518 311 2.00E-84 244 176 71
Z15069 1616 194 5.00E-49 106 104 98 AY353474 1518 178 3.00E-43 140 96 68
215068 1616 334 4.00E-81 177 176 99 AB108532 3328 310 5.00E-84 273 180 65
Z15068 1518 194 5.00E-48 106 104 98 AB1086832 3325 1686 2.00E-40 280 121 43
Z15067 1515 334 4.00E-91 177 176 9@ L33467 1300 310 8.00E-B4 359 184 54
Z18067 1518 194 5.00E-48 106 104 98 AY337472 1467 308 1.00E-83 263 177 67
Z15066 1515 334 4.00E-91 177 176 99 AY337472 1467 160 8.00E-39 103 83 80
215066 1515 197 8.00E-50 227 126 S5 AF345848 1464 308 2.00E-83 256 177 68
215065 1515 334 4.00E-91 177 176 99 AF345848 1464 168 4.0CE-38 103 82 78
Z15065 1515 197 5.00E-50 227 126 55 AJ567919 1392 308 3.00E-83 262 173 66
215054 1524 334 4.00E-91 177 176 99 AJBE7918 1392 "7 6.00E-26 78 59 78
Z215064 1524 197 5008-50 324 142 43 AY353476 1518 308 3.00E-83 244 172 70
AY353414 1515 334 4.008-91 178 176 €8 AY353479 1518 171 500E-42 140 o4 87
AY353414 1518 181 6.00E-48 301 1368 45 AY353478 1518 308 3.00E-83 244 172 70
U05303 1815 334 4.00E-81 177 176 98 AY353478 1518 173 9.00E-43 140 95 67
105303 1518 167 5.00E-50 227 126 &5 AY337475 1578 306 9.00E-83 299 184 61
Ug5s302 1624 334 4.00E-81 177 176 98 AY337475 1578 149 2.00E-35 92 78 82
u05302 1524 194 5.00E-49 106 104 98 AB128919 1006 306 9.00E-83 299 184 61
U05300 1515 334 4.00E-91 177 176 99 AB128918 1996 150 7.00E-38 92 77 83
05300 1815 194 5.00E-49 106 104 98 AY337476 1578 305 2.00E-B2 299 184 61
U05298 1815 334 4.00E-81 177 176 898 AY337476 1578 149 2.00E-35 92 76 82
U05298 1615 194 5.00E-48 106 104 98 47614 1762 305 2.00E-82 274 170 62
05297 1515 334 4.00E-91 177 176 989 u47614 1762 142 3.00E-33 118 74 54
ues297 1515 194 5.00E-49 106 104 98 AED051745528445 305 3.00E-82 274 168 61
U05296 1524 334 4.00E-91 177 17€ 99 AEDD517455284458 142 3.60E-33 115 4 64
uo0s296 1524 194 500E-49 106 104 98 AED051745528445 51.6 5.00E-08 299 66 22
105295 15818 334 4,00E-91 177 176 99 AED0S1745528445 335 1.5 1886 42 22
U05295 1818 196 1.00E49 227 126 55 AY337468 1758 305 3.060E-82 274 168 61
06226 1864 334 4.00E-91 178 176 98 AY337468 1758 142 3.00E-33 115 74 64
06226 1864 191 5.00E-48 301 136 45 AY249892 1758 305 3.00E-82 267 168 62
L06198 1864 334 4.00E-91 178 176 98 AY242992 1758 142 3.00E-33 115 74 64
U06198 1864 181 5.00E-48 301 13€ 456 BAQOO007 5498450 3056 3.00E-82 274 168 61
AYB49596 1518 333 5.00E-91 178 176 98 BA000007 5498450 142 3.00E-33 116 74 54
AY649696 1518 194 5.00E-48 1086 104 88 BAQO0007 5498450 51.6 5.00E-06 289 66 22

MB4978 1618 333 5.00E-91 178 176 98 BAQDD0OO7 5498450 33.5 1.5 185 42 22
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Fig. 25A-Continued

Hit_ID Length Bitscore Expected Length #ldent %S Hit_i> Length Bitscore Expected Length #ident %S
AF228486 1758 308 3.00E-82 274 169 81 AY250027 1318 296 7.00E-80 222 157 70
AF228486 1758 142 3.00E-33 115 74 64 AY250027 1818 139 2.00E-32 163 81 49
AF228484 1758 308 3.00E-82 267 168 62 ABO28481 2168 296 7.00E-80 222 157 70
AF228494 1758 142 3.00E-33 115 74 64 ABD28481 2168 139 2.00E-32 163 81 49
AF228493 1758 305 3.00E-82 267 168 62 AY250029 1311 296 1.00E-79 300 175 58
AF228493 1758 142 3.00E-33 115 74 &4 AY250029 1311 135 4.00E-31 92 67 72
AF228482 1758 305 3.00E-82 267 168 82 AF345847 1497 2986 1.0CE-73 178 155 87
AF228462 1758 142 3.00E-33 118 74 64 AF345847 1497 155 = 2.00E-37 174 g4 54
AF228491 1758 305 3.00E-82 267 168 62 AY380838 1714 296 1.00E-79 223 159 71
AF228491 1758 142 3.00E-33 115 74 54 AY380836 1714 140 7.00E-33 114 74 64
AF228480 1758 305 3.00E-82 267 168 62 ABU28480 2269 296 1.0CE-79 302 176 5B
AF228480 1758 142 3.00E-33 115 74 64 ABO28480 2269 133 1.00E-30 102 66 64
AF228488 1758 308 3.00E-B2 274 169 61 Lo7388 1788 296 1.00E-7¢ 223 166 68
AF228489 1758 142 3.00E-33 118 74 654 L07388 1788 1356 3.0GE-31 1138 70 &1
AF228488 1758 305 3.00E-B2 274 169 81 AY250001 1885 . 298 1.00E-79 237 161 87
AF228488 1758 142 3.00E-33 118 74 54 AY250001 1665 141 5.00E-33 295 105 35
AF228487 1758 308 3.00E-B2 274 169 &t AF194946 1664 295 1.00E-79 237 161 87
AF228487 1758 142 3.00E-33 118 74 64 AF184946 1664 138 2.0CE-32 293 104 35
D16821 2006 308 3.00E-B2 299 183 61 AY337480 1512 295 2.00E-79 178 155 87
D18821 2006 148 3.00E-35 92 78 82 AY337480 1512 158 4.00E-38 265 111 41
218820 1851 305 3.00E-82 29% 183 6t AY250016 1638 295 2.00E-79 218 157 72
D16820 1851 148 3.00E-35 92 76 &8z AY250016 1638 140 7.00E-33 172 85 49
ABO28474 2328 305 3.00E-82 267 168 62 Z36877 1925 295 2.00E-79 222 188 70
ABO28474 232¢ 142 3.00E-33 115 74 64 236877 19256 133 1.00E-30 102 66 g4
AY337477 1578 304 4.00E-82 209 183 61 AY337483 1674 295 2.00E-7¢ 284 169 59
AY337477 1578 149 2.00E-35 92 76 32 AY337483 1674 141 5.00E-33 115 71 81
AF228495 1758 304 5.00E-82 274 169 61 AY250028 1344 295 2.00E-79 274 171 &2
AF22B495 1758 142 3.00E-33 115 74 64 AY250028 1344 134 6.00E-31 92 67 72
AY337478 1578 303 1.00E-81 289 183 61 AY250010 1740 205 2.00E-79¢ 236 161 €8
AY337478 1578 145 4.00E-34 92 74 80 AY250010 1740 140 8.00E-33 1186 72 682
107388 1755 303 1.00E-81 267 1868 63 AY250008 1674 295 2.00E-7¢ 284 168 &9
LO7388 1755 141 5.00E-33 115 73 63 AY250008 1674 142 3.00E-33 115 71 81
AB128017 8242 301 4.00E-81 296 186 62 AYZ248989 1689 205 2.00E-7¢ 287 168 65
AB128917 B242 141 5.00E-33 87 75 86 AY248989 1689 142 2.00E-33 273 102 37
AY337481 1604 300 9.00E-81 177 157 88 AY248980 1311 295 3.00E-79 291 174 59
AY337481 1604 147 7.00E-35 a2 75 81 AY248080 1311 1358 4.00E-31 a2 87 72
AY249981 1647 300 9.00E-81 266 171 64 AF345850 1638 2085 3.00E-7¢ 218 157 72
AY2499381 1647 140 7.00E-33 102 69 67 AF345850 1638 140 7.00E-33 172 85 49
AY250013 1668 269 1.00E-80 285 171 57 ABO28B473 1BE7 2088 3.00E-79 281 174 59
AY250013 1668 140 7.00E-33 116 71 81 ABUZ8473 1867 138 4.00E-31 92 67 72
AY337474 1788 298 2.00E-8Q0 223 187 70 AY337473 1344 254 4,00E-78 280 171 68
AY337474 1788 137 7.00E-32 113 71 :74 AY337473 1344 137 7.00E-32 314 116 36
AY337471 1788 298 2.00E-80 223 157 70 AY250018 1344 294 4.00E-79 280 171 58
AY337471 1788 137 7.00E-32 113 71 82 AY250018 1344 137 1.00E-31 314 114 36
AY250023 1707 298 2.00E-80 223 160 71 AY249994 2013 294 4.00E-79 247 162 65
AY260023 1707 140 7.00E-33 114 74 84 AY249994 2013 147 9.00E-35 312 104 33
AY240887 1788 208 2.00E-80 223 157 70 AFQ78163 2078 2894 4.00E-79 247 162 65
AY249997 1788 137 7.00E-32 113 ral 62 AF079183 2078 147 9.COE-35 312 104 33
AEO16762 311143 298 2.00E-80 223 157 70 AY250026 1695 284 5.C0E-79 222 166 70
AEQ16762 311143 138 3.00E-32 285 106 41 AY250026 1695 133 1.00E-30 102 66 64
ABO28477 2277 288 2.00E-80 223 160 71 AF345851 1695 294 500E-79 222 156 70
ABO028477 2277 141 4.00E-33 270 104 38 AF345851 1695 132 2.00E-30 102 66 64
ABO2B475 2389 298 2,00E-80 223 167 70 AE0D56744607203 293 6.00E-79 202 154 76
ABO28475 2358 137 7.00E-32 113 71 62 AEOD56744607203 140 7.00E-33 116 71 61
ABOZ28471 2361 298 2.00E-80 223 157 70 AY337485 1323 293 6,00E-79 288 177 61
ABO2Z8471 2351 138 3.00E-32 255 106 41 AY337485 1323 137 1.00E-31 312 109 34
107387 1788 298 2.00E-80 223 157 70 AF543682 1497 283 6.00E-79 178 183 385
L07387 1788 139 2.00E-32 2565 106 41 AF543692 1497 185 2.G0E-37 174 a4 54
AJ566339 1634 298 3.00E-80 246 163 66 AED16984 200582 293 6.00E-78 202 184 76
AJBES339 1634 88.7 2.00E-17 83 44 83 AED16984 290582 140 7.00E-33 116 71 61
AJBEB33B 1634 298 3.00E-80 246 163 66 AY250003 1731 293 6.00E-79 289 171 57
AJBEB338 1634 89.7 2.00E-17 83 44 53 AY280003 1731 142 2.00E-33 287 111 38
AY250005 1767 297 5.00E-80¢ 219 162 73 D16819 1866 293 6.00E-79 202 154 78
AY250005 1767 142 2.00E-33 149 83 55 D16819 1966 140 7.00E-33 116 71 81
ABO28478 2338 297 8.00E-80 219 162 73 AY250024 1719 293 8.00E-79 229 160 b9
AB028476 2338 142 2.00E-33 149 83 55 AY250024 1718 144 8.00E-34 1168 73 62
AY337466 1344 296 7.00E-80 280 172 89 AY249998 1653 293 8.00E-79 202 184 7€

AY337466 1344 136 2.00E-31 181 87 48 AY249998 1653 140 7.00E-33 116 71 51
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Fig. 25A-Continned

Hit_ID Length Bitscore Expected lLength #ident %38 Hit ID  Length Bilscore Expected bLength #ident %5
AF169321 1653 293 8.00E-79 202 184 76 AYB49737 1284 288 30077 214 181 75
AF169321 1653 138 400E-32 276 102 36 AY649737 1281 150 7.00E-36  10C 7 79
AY337469 1311 203 1.00E-78 291 169 58 AYG49736 1269 288 3.00E-77 214 161 78
AY337469 1311 134 500631 92 67 72 AYE49736 1269 148 3.00E-35 100 78 78
AY250020 1880 292 1.00E-78 179 149 &3 AYG40738 1275 288 3.00E-77 214 181 75
AY250020 15680 138 3.00E-32 113 68 61 AYB49736 1275 150 7.00E-36 100 79 79
AYZ250012 1332 291 2.00B-78 288 176 61 AYG49704 1509 288 300877 220 180 72
AY250012 1332 136 3.00E-31 316 107 33 AYEB497Q4 18609 187 7.00E-38 100 82 82
D26166 3284 291 2.00E-78 234 159 &7 AYB4GY03 1509 288 3.00E-77 220 180 72
D26166 3294 134 6.00E-31 100 66 66 AYB49703 1509 157 7.00E-38 100 82 &2
AF543693 1497 291 3.00E-78 178 152 85 AY250022 1506 288 3.00E-77 220 186 70
AFB43693 1407 188 2.00E-37 174 94 54 AY250022 1806 134 8.00E-31 161 77 50
AY353496 1242 291 3.0CE-78 275 176 ©3 AF169323 1506 288 30077 220 158 70
AY353495 1242 180 8.00E-36 100 79 79 AF169323 1508 134 8.001Z-31 1851 77 80
AY353485 1266 291 3.00E-78 276 170 81 AY353549 1269 288 3.008-77 214 161 78
AY353406 1266 152 3.00E-36 102 79 77 AY353549 1269 148 3.00E-35 100 78 78
AY353485 1286 291 3.00E-v8 278 170 81 AY353548 1269 238 3.00BE77 214 181 75
AY353485 126G 152 3.00E-38 102 79 77 AYA53548 12882 150 7.08E-36 100 79 79
D26168 2820 291 3M00E-78 283 169 60 AY353544 1269 288 3.00E-77 214 161 78
028185 25820 140 7.00E-33 114 74 84 AY353544 1269 148 3.00E-35 100 78 78
AY337478 1851 291 4.00E-T8 191 151 79 AY353507 1269 288 3.006-77 214 161 75
AY337479 1851 145 3.00E-34 287 108 37 AY353507 1269 150 7.00E-36 100 78 79
AY260014 1713 291 4.00£-78 179 150 83 AY353506 1269 288 3.00E-77 214 161 75
AY250014 1713 139 2.00E-32 234 a8 37 AY353806 1269 150 7.008-36 100 78 79
AY260002 1842 281 4.00E-78 191 181 79 AY353505 1281 288 3.00B-77 214 161 7§
AY250002 1842 148 2.00E-34 288 109 38 AY353505 1281 151 5.00E-3¢ 174 92 g

AJS679218 13509 291 4.00E-78 251 164 65 AY353603 1281 288 3.00E-77 214 161 78
AJEBTA18 1359 117 €.00E-26 75 59 78 AYS53503 1281 148 1.00E-35 174 91 82
AJZ271930 1713 281 4.00E-78 179 180 83 AY353489 1269 288 3.00E-77 214 161 75
AJ271930 1713 139 2.00E-32 234 ag 37 AY353459 1269 150 7.00E-38 100 |79
AB028478 2284 220 7.00E<78 229 i69 69 AY3E53497 1275 288 3.00E.77 214 161 75
ABC28478 2284 144 8.00E-34 116 73 82 AY353497 1278 180 7.00E-36 100 e 78
AB1289168 11067 200 7.00E-78 288 177 58 AY353485 1269 288 3.00E-77 214 i61 78
AB128916 11067 181 5.00E-36 293 112 38 AY353485 1269 150 7.00E-38 100 79 79
AY250018 1209 280 9.00E-78 288 188 B9 AY353484 1269 288 J.Q0E-77 214 161 75
AY250019 1299 136 1.00E-31 253 102 40 AY353484 1269 180 7.00E-3¢ 100 7@ 7@
AY280015 1287 280 8.00E-78 267 166 G2 AY353492 1269 288 3.00E-77 214 161 75
AY250015 1287 134 €.00E-31 127 74 58 AY3I53492 1260 160 7.00E-36 100 79 79
AF345840 1287 280 0.00E-78 267 166 62 AY383454 15C6 288 3.00E-7F 216 188 73
AF34584G 1287 131 4.00E-30 {27 73 57 AY353454 1506 166 1.00E-37 100 82 82
AY353488 1266 200 9.00B-78 271 170 &2 AY353447 1503 288 J.00E-77 208 157 75
AY353488 1266 152 3.00E-36 102 79 77 AY353447 1803 156 1.00E-37 100 82 82
AY353487 1266 280 9.00E-78 271 7o 82 AY35344B 1503 288 2.00E-77 208 197 75
AY353487 1266 162 3.00E-38 102 ™77 AY353446 1503 166 1.00E-37 100 B2 82
AY353483 1266 290 9.00E-78 175 1583 &7 AY3EI379 1609 288 3.00E-77 220 160 72
AY353484 1266 289 1.00E-77 176 163 87 AY353379 15089 157 7.00E-28 100 82 82
AY353484 1268 162 3.00E-36 102 977 AY353377 150¢ 288 3.00B-77 220 180 72
AY353482 1266 289 1.0068-77 175 153 87 AY383377 15609 1867 7.00E-38 10D 82 82
AY250017 1688 289 2.00E-77 233 162 69 AY353331 1503 288 3.00E-77 208 157 75
AY250017 1686 150 9.00E-36 279 102 30 AY353331 1503 154 5.00E-37 100 81 81
AY353547 1269 289 2.00B-77 284 175 61 AY353465 1500 287 4.00E-77 218 158 73
AY383547 1269 180 7.00E-26 100 79 79 AY353455 1506 156 1.008-37 100 82 82
AY353546 1269 288 2.00E-77 284 175 61 AY337470 1281 287 6.008-77 258 163 63
AY353546 1269 180 7.00E-36 100 79 78 AY33T470 1281 138 4.00E-32 232 93 40
AY363645 1269 289 2.00E-77 284 175 61 AY648725 1503 287 8.00E-77 208 157 76
AY353545 1268 180 7.00E-38 100 79 78 AYB49725 1503 152 2.00E-36 28 79 80
AY353332 1503 288 2.00E-77T 208 187 78 AYG49724 1503 287 5.C0E-77 158 184 77
AY3532332 1502 155 3.008-37 100 81 81 AYB49724 15603 156 1.00E-37 100 82 82
AY250021 1281 288 3.00E-77 258 164 63 AYB49722 1503 287 6,00E-77 198 184 77
AY250021 1281 138 4.00E-32 232 a3 40 AY640723 1503 156 1.00E-37 100 a2 82
AY260011 1713 288 3.00E-77 179 149 83 AY250028 1497 287 B.C0E-77 177 146 82
AY250011 1713 139 3.00E-32 237 91 38 AY2500258 1497 149 2.00E-35 191 80 52
AF169322 1281 288 3.00E-7Y7 258 164 63 X17440 2526 287 6.00E-77 177 146 82
AF169322 1281 136 2.00E-31 a2 g9 75 X17440 2526 154 4.00E-36 244 101 H
AY353498 1269 288 3.00B-77 237 184 69 UQ00se 4639675 287 6.00E-77 177 146 82
AY353498 1268 148 3.00E-35 100 78 78 UQo09s 4838675 149 2.00E-35 151 a0 52
AY353483 1268 288 3.00B-77 237 164 68 U000o8 4838675 331 147 37 25

2
AY353403 1269 148 3.00E-35 100 78 78 AY353542 1269 287 6.00B-77 211 159 78
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Fig. 25A-Continued

Hit 1D Length Bitscore Expacted Length #ident %S Hi_ID Length Bilscore Expected Length stident %S
AY353543 1269 150 7.00E-36 100 79 79 AJ586340 1223 85.1 4.00E-16 2384 81 28
AY350457 1482 287 B8.00E-77 188 154 77 AYB40608 1488 285 3.00E-78 306 176 57
AY353457 1482 1668 1.00E-37 100 82 82 AYB49688 1488 161 4,00E-36 96 78 a1
AY353456 1446 287 6.00E-77 245 182 &6 AY249996 1263 285 3.008-76 189 147 77
AY353456 1446 156 1.008-37 100 82 &2 AY248995 1263 137 1.00E-31 138 78 &6
AY353453 1506 287 B.00E-77 206 187 76 AYBS7001 1483 288 3.00E-76 306 176 57
AY353453 1506 1586 1.0CE-37 100 82 82 AYB57001 14388 151 4.00E-36 36 78 81
AY353462 1506 287 6.00E-77 206 157 76 BX321861 208050 285 3.00E-76 297 159 53
AY3534562 1506 154 5.0CE-37 100 81 81 AY333508 1269 285 3.00E-76 211 158 74
AY353451 15603 287 6.00E-77 198 154 77 AY353508 1289 150 7.008-36 100 7 79
AY353451 1503 156 1.00E-37 100 82 8z AY353363 1488 288 300876 208 17 57
Av353450 1503 287 8.00E-77 206 57 76 AY353363 1438 151 4,00E-38 86 ki g1
AY353450 1503 156 1.008-37 100 82 82 AY353362 1488 285 3.00E-78 308 176 67
AY353440 1503 287 6.00E-77 208 167 76 AY353362 1488 154 4,00E-38 26 78 81
AY353448 1503 152 2.00E-36 93 73 20 AY353361 1488 285 3.00E-78 308 176 &7
AY353448 1503 287 B.00E-77 198 i64 77 AY353361 1488 151 4.00E-38 96 78 81
AY353448 1503 156 4.00E-37 100 a2z 82 AY353359 1488 285 3.0CE-76 306 178 &7
AY353444 1503 287 6.00B-77 188 154 77 AXY353359 1488 1581 4.00E-36 a6 78 a1
AY353444 1503 1566 1.00E-37 100 82 82 AY353338 1488 288 3.00E-76 306 176 &7
AY353443 1503 287 6.00E-77 198 134 77 AY353358 1485 151 4.Q0E-36 96 78 a1
AY353443 1503 156 1.00E-37 100 82 82 AY353303 1508 285 3.00E-76 175 180 85
AY3583378 1809 287 B.00E-77 220 180 72 AY363303 1508 155 3.00E-37 100 8 81
AY353378 15609 157 7.00E-38 100 e2 82 AY353517 1506 284 4.00E-76 215 157 73
Dad833 156085 287 6.00E-77 177 146 82 AY383517 1508 152 2.D0E-36 88 79 g0
090833 18605 149 2,00E-35 161 8C 52 AY253516 1506 284 4.00E-76 215 157 73
ABO28472 2030 287 6.00E-77 177 148 82 AY3B3516 1506 182 2.00E-36 o8 79 B0
ABQ028479 2050 149 2.00E-35 161 &0 52 AY353504 1281 284 4.00E-76 214 1680 74
M14358 1667 287 6.00E-77 177 146 82 AY353504 1281 143 1.00E-35 174 a &2
M14358 1667 149 2.00E-35 151 80 B2 AY353480 1500 284 4,00E-76 192 162 7¢
AY353508 1266 286 8.00E-77 175 152 86 AX353490 1500 163 1.03E-3€ 100 80 &0
AY353509 1266 150 9.00E-26 100 78 78 AY353488 1500 284 4.00E-76 192 152 79
AY353501 1266 2886 8.008-77 175 152 88 AY3S834B9 500 153 1.00E-36 100 BO 80
AY3E3501 1266 150 9.00E-36 100 79 78 AY337482 1263 284 50DE-76 189 147 77
AY353500 1266 286 8.00E-77 175 152 86 AY337482 1263 135 4.00E-31 138 77 58
AY3E3SBNO 1266 150 9.00E-36 100 7 8 AYB49732 1521 284 5.00E-76 1758 180 85
AY353445 1503 286 8.00E-77 198 154 77 AY648732 1521 149 2.00E-38 9 75 83
AY353445 1503 152 2.00E-36 o8 79 80 AYB48701 1621 84 5.00E-76 175 150 84
AY3I374B7 1281 286 1.00E-76 268 163 63 AYB48701 1521 1489 2.00E-35 9t 76 83
AY337467 1281 136 1.00E-31 232 92 398 AYB49700 1521 284 5.00E-76 175 180 85
AY3IE3334 1506 286 1.00E-76 208 157 78 AYB4G700 1521 150 8.00E-36 21 77 84
AY353334 1506 156 1.00E-37 100 82 82 AED168837 300247 284 5.00E-76 178 150 856
AY353333 1506 286 1.00E-76 206 157 76 AEQ16837 300247 149 2.00E-35 feX] 78 83
AY3I53333 1506 158 1.0DE-37 100 a2 82 X03395 1630 284 5.00E-78 175 150 85
AR128918 12879 286 1.008-76 2N 170 58 X03385 1530 149 2.00E-35 91 78 83
AB128918 12979 146 2.002-34 95 75 78 ALB27272 245050 284 5.C0E-76 175 150 85
AY649702 1509 286 1.00E-76 220 168 72 ALB27272 245050 149 2.COE-35 91 76 a3
AYB49702 1500 167 7.008-38 100 82 82 AY353434 1260 284 5.00E-76 175 150 8%
AY353350 1500 288 1.00E-76 209 158 78 AY353434 1280 149 2.00E~35 91 76 83
AY353350 1500 158 3.00E-38 338 127 37 AY353433 1260 284 500E-76 175 150 35
AY353248 1500 286 1.00E-76 209 58 75 AY353433 1260 149 2.00E-35 91 76 83
AY353348 1500 158 4,00E-38 338 127 37 AY353378 1521 284 &.00E-78 175 180 85
AY353348 1500 286 1.00E-76 2089 168 75 AY353376 1521 150 9.00E-36 91 7T B4
AY353348 1500 158 3.00E-38 338 127 27 AY353375 1524 284 5.00E-76 175 180 65
AY353347 1500 286 1.00E-76 208 158 75 AY353375 1521 149 2.00E-35 o1 76 83
AY363347 1500 158 4,.008-38 338 127 37 AY353374 152t 284 5.00E-78 175 150 85
AY353348 1500 286 1.C0E-76 209 158 75 AY353374 1521 149 2.00E-35 o1 76 83
AY353346 1500 157 5.C0E-38 338 127 37 AY353373 1621t 284 5.00E-76 176 160 @85
AY353348 1600 286 1.00E-76 209 158 75 AY353373 1621 149 2.00E-35 91 76 33
AY353345 1500 158 4.00E-38 338 127 37 AY353372 1521 284 5.00B-75 178 150 85
AF169520 1263 285 2.008-76 268 180 58 AY383372 1521 149 2.00E-35 91 76 83
AF169320 1263 138 4.00E-31 138 77 55 AY353371 1521 284 5.C0E-76 175 150 85
AY353502 1266 285 2,00E-76 1758 151 &8 AY353371 1521 149 2.00E-35 91 76 83
AY353502 1266 150 5.0CE-36 100 e 79 AY353302 1821 284 5.00E-76 175 150 86
AY353380 1483 285 2.0CE-76 306 178 &7 AY353302 1521 180 9.00E-36 a1 77 84
AY353360 1468 149 2.00E-35 89 76 858 121912 200t 284 5.00E-76 175 150 BS
AJS68341 1223 288 3.00E-76 178 145 84 124812 2001 149 2.00E-38 91 7 B3
AJB66341 1223 B5.1 4.00E-16 284 a1 28 CPOON0264585228 283 #.00E-76 279 165 859

AJ5662340 1223 285 3.00E-78 179 148 81 CPD000264485229 278 2.00E-74 178 147 84
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Fig. 25A-Continued

Hit_ID Length Bitscore Expected Length #ident %S Hit_1D Length Bitscore Expected Length #ident %S
CPO0D0264585228 156 1.00E-37 100 82 82 AY353275 1521 155 3.00E-37 100 81 81
CPOOd02645852209 155 300837 100 81 & U17172 1521 282 2.00E-75 232 159 68
AEDOREZE 20513 283 5.00E-76 232 160 68 U17i7r2 1821 165 3.00E-37 100 g1 8t
AED(B826 20513 155 3.00E-37 100 &1 81 AY3532¢2 1521 281 2.00E-75 268 163 60
AY353521 1521 283 6,00E-76 232 160 68 AY353282 1521 165 3.00E-37 100 81 81
AY353521 1521 155 3.00E-37 100 g1 81 AY353283 1521 281 2.00E-76 268 162 60
AY3IB3271 1521 283 8.00E-76 232 160 68 AY353283 1521 185 3.008-37 100 81 81
AY353271 1521 155 3.00E-37 100 8t 81 AY383283 1521 281 2.00E.75 268 163 60
AY353268 1621 233 B8.00E-76 232 160 B8 AY353263 1521 155 3.00E-37 100 81 81
AY353268 1521 155 3.00E-37 100 81 81 7178 1621 281 2.00E.786 228 158 68
AY383268 1521 283 6.00E-78 232 160 68 w7175 1521 168 3.008-37 100 81 81
AY353268 1521 158 3.00E-37 100 81 81 AY353542 1485 281 3.00E-76 175 142 84
AY353267 1521 283 G.00E-76 232 1680 68 AY353542 1485 152 2.00E-36 98 79 80
AY353267 1521 155 3.00E-37 100 81t 81 AY353541 1485 281 3.D0E.78 175 148 B4
AY3E3266 1821 283 8.00E-76 232 180 8B AY353541 1485 182 2.00B-36 98 79 80
AY353266 1521 155 3.00E-37 100 81 81 AY353540 1485 281 3.00E-758 175 148 84
AY353264 1521 283 6.00E-76 232 1680 68 AY353640 1485 152 2.00E-38 98 79 80
AY353264 1521 155 3.00E-37 100 81 81 AY353539 1488 281 3.00E-75 175 148 84
AY353288 1508 283 6.00E-76 2905 1B 57 AY353539 1488 148 4.00E-38 98 77 7B
AY353258 1508 151 4 00E-36 88 78 i) AY353538 1488 281 3.00E-78 178 148 84
AF045151 1521 283 6.00E-76 232 160 68 AY353538 1488 152 2.00-38 98 79 80
AFD45151 1521 155 3.00E-37 100 81 81 AY353531 1521 281 3.00E-76 175 148 B4
U777 1821 283 8.00E-76 232 180 €8 AY3B3531 1821 155 3.00E-37 100 81 81
U17177 1521 155 3.00E-37 100 81 81 AY3E3530 1821 281 3.00E-76 178 148 84
u17178 1821 283 B.0DE.-76 232 160 &3 AY383830 18521 1585 3.008-37 100 81 81
U17176 1521 155 3.00E-37 100 81 81 AY353520 1521 281 3.00E-75 178 148 84
U17173 1521 283 S5.00E-76 232 160 68 AY383529 1521 154 8.00E-37 100 30 BO
ui7173 1521 158 3.00E-37 100 81 81 AY353528 1521 281 3.00E.75 176 148 84
AY3B3272 1821 283 8.00E-76 232 160 68 AY353528 1521 188 3.00E-37 100 81 81
AY353272 1521 158 3.00E-37 100 81 81 AY353518 1488 281 3.00BE-75 175 148 84
AJ243786 1368 283 1.00E-75 247 162 65 AY353518 1488 155 3.00E-37 245 106 42
AJ243786 1368 137 6.008-32 87 70 B8O AY353512 1485 281 3.00BE-75 1758 148 B4
AJ243795 1368 283 1.00E-78 247 182 65 AY353512 1485 188 3.00E-38 272 108 3¢
AJ243795 1368 137 6.00E-32 87 70 80 AY353470 1500 281 3.00E-75 1758 148 84
AY3ISI525 1521 283 1.00E-75 229 160 69 AY353470 1500 154 8.00E-37 100 80 80
AY353525 1521 154 6,00E-37 150 87 58 AY353468 1500 281 3.00E-78 175 148 B4
AY353524 1521 283 1.00E-78 228 160 68 AY353460 1500 154 B.OOE-37 100 80 80
AY353524 1521 154 8.00E-37 150 87 58 AY353439 1485 281 3.00B-T§ 175 148 84
AY353528 15621 283 1.00E-75 229 160 69 AY353439 1485 152 2.00E-38 98 79 80
AY353523 1521 184 8.00E-37 100 B0 80 AY353438 1485 281 3.C0E-75 175 148 84
AY353522 1521 283 1.00E-75 228 160 69 AY353438 1485 152 2.00E-36 98 78 80
AY3I53522 1521 184 8.00E-37 100 80 80 AY353438 1488 281 3.00B-78 175 148 B4
AY353481 1500 282 $.00E-75 129 184 77 AY353436 1488 152 2.00E-36 a8 79 80
AY3534891 1500 151 5.00E-36 98 78 79 AY3533565 1521 281 3.00E-75 175 148 84
AY3B3287 1821 282 1.00E-76 275 164 &9 AY353355 1521 155 3.00B-37 100 81 81
AY3E3287 1521 185 2.00E-37 100 81 81 AY353384 1503 281 3.00E-75 175 148 84
AY353288 1521 282 1.00E-76 275 164 58 AY353354 1503 187 9.00E-38 100 a2 az
AY353286 1521 165 3.00E-37 100 81 81 AY353353 1503 281 3.00E-76 175 148 84
AY353285 1521 282 1.00E-75 278 164 59 AY353353 1503 157 9.00E-38 100 82 82
AY353285 1821 1585 3.00E-37 100 81 81 AY353382 1502 281 3.00E-75 175 148 &84
AJ430202 B178 282 2.00E-75 288 167 58 AY353382 1503 185 3.00E-37 100 81 81
AY353527 1521 282 2.00E-75 217 156 71 AY353330 1488 281 3.00E-75 178 148 B84
AY353527 1521 154 5.00E-37 100 80 8O AY353330 1488 155 3.00E-37 100 a1 81
AY353300 1821 282 2.00E-78 232 158 68 AY353329 1488 281 3.00E-75 175 148 &4
AY3B3300 1521 155 3.00E-37 100 81 81 AY353329 1488 155 3.00E-37 100 81 81
AY353299 1521 282 2.00E-75 232 158 68 AY3I53328 1488 281 3.00E-75 175 148 84
AY353288 1521 155 3.00E-37 100 81 81 AY353328 1488 155 3.00E-37 100 81 81
AY353288 1821 282 Z2.00E-75 232 iB9 BB AY353327 1506 281 3.00E-75 175 148 84
AY353298 1521 168 3.00E-37 100 81 81 AY353327 1506 155 J.00E-37 100 81 81
AY353297 1521 282 2.00E-75 232 158 638 AY353326 1506 281 JQ0BE-75 175 148 84
AY353297 1521 158 3.00E-37 10D 81 81 AY353326 1508 155 3.00E-37 100 81 81
AY3532968 1521 282 2.00B-75 232 159 ©8 AY353325 1506 281 J.00E-76 175 148 B4
AY353206 1521 158 3.00E-37 100 B1 B1 AY353325 1508 158 3.00E-37 100 81 81
AY333277 1521 282 2.00E-76 232 159 6B AY383324 1508 281 3.00E-78 176 148 84
AY353277 1521 155 3.00E-37 100 81 81 AY353324 1508 155 3.00E-37 100 81 81
AY353276 1521 282 2,00E-75 232 158 &8 AY353323 1508 281 J.00E-75 176 148 &4
AY3B3276 1521 1568 3.00E-37 100 81 81 AY353323 15086 158 3.00E-37 100 81 81

AY3BE327S 1521 282 2.00BE-75 232 159 &8 AY353320 1508 281 3.00E-76 176 148 84
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Kig. 25A-Continued

Hit_ID Length Bitscore Expected Length #ldent %S Hit_ID Length Bitscore Expected Length #ident %S
AY353320 1506 155 3.002-37 100 81 81 AYB49730 1482 162 2,00E-36 98 79 80
AY383318 1506 281 3.00E-78 175 148 84 AYS49728 1482 280 5.00E-75 175 148 84
AY353319 1506 155 3.00E-37 100 81 81 AYB49729 1482 152 2.00BE-36 98 79 80
AY353318 1506 281 3.00E.75 175 148 &84 AYB49728 1482 280 500E-76 175 148 &4
AY353318 1506 1585 3.00B-37 100 81 81 AYB49728 1482 182 2.00E-36 98 79 80
AY353317 1506 281 3.00E-75 175 148 B84 AY649727 1482 280 5.00E-76 175 148 B84
AY353317 1506 155 3.00E-37 100 81 81 AYB49727 1482 152 2,00E-36 98 79 80
AY353316 1506 281 3.00E-78 175 148 84 AYB49726 1482 280 S5.00E-75 175 148 84
AY353316 1506 155 3.00E-37 100 81 81 AY649726 1482 152 2.00E-36 98 79 80
AY3E3315 1506 281 3.00BE-78 175 148 84 AYB49722 1488 280 5.00E-75 175 148 84
AY3833156 1508 158 3.00E-37 100 81 81 AYB49722 1488 166 1.00E-37 245 106 43
AY353314 1506 281 3.00E-75 176 148 B4 AYB48721 1488 280 5.00E-76 1756 148 84
AY353314 1506 158 3.00E-37 100 81 81 AYB40721 1488 162 2.00E-36 98 79 80
AY3583311 1506 281 3.00E-75 175 148 84 AY848720 1488 280 5.C0E-75 175 148 84
AY353311 1506 168 3.00E-37 100 81 81 AY849720 1488 152 2.00E-36 98 79 80
AY353309 1508 281 3.00E-78 175 148 84 AYB4G718 1488 280 5.00E-75 175 148 84
AY353308 1506 155 3.00E-37 100 a1t 81 AYB49718 1438 §82 2.00E-36 98 79 80
AY353308 1506 z81 3.00E-78 1758 148 84 AYB49718 1488 280 5.00E-75 175 148 84
AY353308 1506 158 3.00E-37 100 81 81 AYB49718 1488 162 2.00B-36 98 79 80
AY353306 15606 281 3.00E-75 175 148 84 AYE48688 1506 280 5.00E-75 175 148 84
AY353306 1506 155 3.00E-37 100 81 81 AYB49880 1506 154 5.00E-37 100 81 81
AY353305 1506 281 3.00E-76 175 148 84 AYB49607 1488 280 5.00E.75 175 148 84
AY353305 1506 165 3.00E-37 100 81 81 AYE49687 1488 158 1.00E-37 100 az 82
AY353205 1521 281 3.00E-78 175 148 84 AEQDB787 24186 280 5.00E-78 175 148 84
AY353285 1521 155 3.008-37 100 81 81 AEQ0B787 24186 152 2.00E-35 98 79 80
AY353294 1521 281 3.00B-75 1786 148 84 X03394 1482 280 5.00E-75 175 148 84
AY353294 1521 155 3.00E-37 100 81 81 X03394 1482 154 8.00E-37 329 126 38
AY353283 1388 281 3.00E-75 175 148 &84 X03393 1497 280 5.008-75 175 148 84
AY353293 1398 165 3.00E-37 100 81 81 X03393 1497 157 5.00E-38 100 83 83
AY353289 1521 281 3.00E-76 175 148 84 AYB57000 1474 280 §.00E-75 175 148 84
AY353289 1521 166 3.00E-37 100 81 81 AYE57000 1474 138 1.00E-31 90 71 78
AY353284 1521 281 3.00E-78 175 148 384 X04505 1479 280 5.00E-75 175 148 B4
AY353284 1521 155 3.00E-37 100 81 81 X04505 1479 152 2.00E-36 98 79 80
AY353282 1521 281 3.00E-75 178 148 B4 AF338929 1806 280 §.00E-75 175 148 B4
AY353282 1521 155 3.00E-37 100 81 81 AF336920 1508 154 8.00E-37 100 80 80
AY353280 1521 281 3.00E-78 1785 148 84 AF420425 1460 280 5.00E-75 175 148 84
AY353280 1521 156 3.00E-37 100 81 81 AF42D425 1460 128 3.00E-29 85 88 77
w7174 1621 281 3.00E-75 175 148 B4 AY353526 1521 280 5.00E-75 175 148 84
Ut7174 1521 165 3.00E-37 100 81 81 AY353526 1821 158 3.00E-37 100 81 81
U17171 1621 281 3.00E-78 175 148 84 AY353518 1803 280 8.00E-78 175 148 84
7171 1521 154 5.00E-37 100 81 81 AY353519 1503 152 2.00E-368 08 79 80
AY353462 1482 281 4.00E-75 228 160 69 AY353515 1488 280 5.00E-78 175 148 84
AY353462 1482 147 7.00E-38 8B 778 AY353515 1488 158 1.D0E-37 245 106 43
AY353461 1482 281 4.00E-76 229 160 68 AY353513 1491 280 §.00E-75 175 148 84
AY353461 1482 152 2.00E-36 a8 79 80 AY353513 1431 188 3.00E-37 100 81 81
AY353460 1482 281 4,00E-75 229 160 68 AY353511 1491 280 5.00E-75 175 148 84
AY353450 1482 152 2.00E-36 o8 79 80 AY353511 1491 183 1.00E-38 100 80 80
AY3563339 1500 281 4.00E-78 217 167 72 AY353510 1481 280 5.00E-78 175 148 B4
AY353339 15800 155 3.00E-37 100 81 &1 AY353510 1491 152 2.00E-36 88 79 80
AY363338 1500 281 4.00E-75 217 187 72 AY353481 1488 280 5.00E-78 175 148 84
AY353338 1500 155 3.00E-37 100 8t 81 AY353481 1488 154 5.00E-37 100 Bt 81
AY353337 1500 281 4.00E-75 217 187 72 AY353480 1488 280 5.00E-78 175 148 84
AY353337 1800 155 3.00E-37 100 81 81 AY353480 1488 152 2.00E-36 98 79 80
AY353336 1500 281 4.0DE-75 217 187 72 AY353472 1500 280 5.00E-78 175 148 84
AY363336 1500 155 3.00E-37 100 81 81 AY353472 1500 154 §.00E-37 a8 80 81
AY353335 1500 281 4,00E-78 217 187 72 AY353471 1500 280 5.00E-75 175 148 84
AY353335 1500 165 3.00E-37 100 81 81 AY353471 1500 164 6.00E-37 a8 80 81
AYE49740 1506 280 5.00E-78 176 148 84 AY353468 1500 280 5.00E8-78 175 148 84
AYE49740 1506 154 5,00E-37 100 gt 81 AY353488 1500 1685 3.00E-37 100 81 81
AY648739 1500 280 5.00E-76 176 148 84 AY353467 1500 280 5.00E-75 175 148 84
AYB49739 1500 155 3.00E-37 100 81 81 AY353467 1500 158 3.00E-37 100 81 81
AYB49734 1500 280 5.00E-78 175 148 84 AY353466 1521 280 5.00E-76 175 148 34
AYB48734 1500 154 6.00E-37 €8 80 81 AY353466 1521 159 2.00E-38 100 83 83
AYG49733 1488 280 500E-75 176 148 84 AY353468 1521 280 5.00E-76 175 148 84
AYB49733 1488 152 2.00E-36 98 79 80 AY353465 1521 158 3.008-38 98 B2 83
AYB49731 1482 280 5.00E-76 175 148 84 AY353464 1476 280 5.00BE-75 175 148 84
AY649731 1482 152 2,00E-36 o8 79 80 AY353464 1476 162 2.00E-36 8 79 80

AYEB49730 1482 280 S.00E-76 175 148 84 AY353463 1476 280 500875 176 148 B84
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Fig. 25A-Continued

Hit_1D Length Bitscore Expected Length #ident %S Hit_ID Length Bitssore Expected Length #ident %S
AY353463 1476 152 2.00E-36 98 79 80 AY353322 1508 155 3.00E-37 100 81 81
AY353458 1482 280 5.00E-76 175 14B 84 AY383321 1506 280 5.00E-78 175 148 84
AY353459 1482 152 2.00E-36 98 79 80 AY353321 1508 155 3.00E-37 100 81 81
AY353458 1482 280 5.008-76 175 148 84 AY353313 1508 280 500E-75 175 148 84
AY353458 1482 152 2.00E-36 98 79 80 AY353313 1508 155 3.00E-37 100 81 a1
AY353442 1488 280 5.00E-78 175 148 84 AY353312 1508 280 5.00E-756 175 148 84
AY353442 1488 156 1.00E-37 245 106 43 AY353312 1506 155 3.00E-37 100 81 81
AY353441 1488 280 5.00E-76 175 148 84 AY353307 15086 280 5.00E-75 176 148 84
AY353441 1488 157 0.0CE-38 245 106 43 AY353307 1506 155 3.00E-37 100 81 81
AY353432 1488 280 5.00E-78 175 148 84 AY353301 1488 280 5.00E-75 175 148 B4
AY353432 1488 162 2 00F-36 98 7% 80 AY353301 1488 155 3.00E-37 100 81 81
AY353431 1488 280 5.00E-76 175 148 84 AY353281 1521 280 5.00E-75 175 148 B4
AY353431 1488 152 2.00E-36 98 79 80 AY353291 1521 154 5.00E-37 98 a0 81
AY353430 1488 280 5.00E-75 175 148 84 AY353280 1521 280 5.00E-75 175 148 84
AY353430 1488 162 2.00E-38 98 79 80 AY353290 18521 154 5.00E-37 98 80 81
AY353429 1488 280 5.00E-75 175 148 84 AY353281 1521 280 5.00E-75 1758 148 84
AY353429 1488 152 2.00E-386 a8 79 80 AY353281 1521 154 5.00E-37 98 80 81
AY353428 1488 280 500E-75 175 148 84 AY353279 1521 280 5.00E-75 175 148 84
AY353428 1488 152 2.00E-36 98 78 80 AY363279 1521 154 §.00E-37 98 80 81
AY353427 1488 280 5.00E-75 175 148 84 AY353278 1521 280 5.00E-76 175 143 84
AY353427 1488 162 2.00E-36 28 79 80 AY353278 1521 154 5.00E-37 98 80 81
AY353426 1488 280 5.00E-75 175 148 84 AY353274 1521 280 5.00E-75 175 148 84
AY353426 1488 152 2.00E-35 o8 79 a0 AY353274 1521 164 5.00E-37 98 80 81
AY353425 1488 280 5.00E-75 175 148 84 AY353273 1521 280 5.00E-75 175 148 84
AY353425 1488 182 2.00E-38 98 79 30 AY353273 1521 154 5.00E-37 98 80 81
AY353424 1488 280 500E-75 175 148 B4 AY353262 1488 280 500E-75 175 148 84
AY353424 14388 152 2.00E-36 98 78 80 AY353262 1488 155 3.00E-37 100 81 81
AY353423 1488 280 5.00E-75 175 148 B4 AF332601 1515 280 500E-75 173 148 85
AY353423 1488 152 2.00E-36 98 79 80 AF332501 1515 149 2.00E-35 91 76 83
AY353422 1488 280 5.00E-75 175 148 84 D13683 1826 280 500E-75 175 148 84
AY353422 1488 1562 2.00E-36 08 78 80 D13689 1826 152 2.00E-36 98 79 80
AY353421 1488 280 500E-75 175 148 84 AF 159459 1602 280 7.00E-75 175 148 84
AY353421 1488 152 2.00E-36 98 T8 80 AF158459 1602 154 5.00E-37 100 81 81
AY353420 1488 280 500E-75 175 148 84 AY353440 1488 280 9.00E-75 175 147 84
AY353420 1488 152 2.00E-36 98 79 80 AY353440 1488 152 2.00E-36 98 79 80
AY353419 1488 280 5.00E-75 175 148 84 AY353261 1485 280 8.00E-75 175 147 84
AY353419 1488 152 2.00E-36 98 79 80 AY353261 1485 153 1.00E-36 100 80 80
AY353418 1488 280 5.00E-75 175 148 84 AY353260 1485 280 8.00E-75 175 147 84
AY¥353418 1488 152 2.00E-36 98 79 80 AY353260 1485 152 2.00E-38 98 79 80
AY353417 1488 280 5.00E-75 175 148 84 AY337484 1472 194 8.00E-75 114 97 85
AY353417 1488 152 2.00E-36 98 79 80 AY337484 1472 163 1.00E-39 258 114 44
AY353369 1606 280 5.00E-75 175 148 84 AY337484 1472 13 9.00E-75 66 60 a0
AY353389 1506 152 2.00E-36 28 79 80 D13680 3471 279 1.00E-74 175 147 84
AY353368 1506 280 5.00E-75 175 148 84 D13680 3471 158 3.00E-37 100 &1 81
AY353368 1506 154 5.00E-37 100 81 81 AY649738 1491 279 2.00E-74 175 147 84
AY353367 1506 280 5.0DE-75 175 148 84 AY649738 1491 183 1.00E-36 100 80 8¢
AY353367 1506 154 500E-37 100 81 81 AY249996 1368 279 2.00E-74 245 160 65
AY353386 15086 280 5.00E-78 175 148 84 AY249996 1368 142 2.00E-33 90 73 81
AY353366 1506 152 2.00E-36 98 79 80 AY353520 1503 279 2.00E-74 175 147 84
AY353365 1506 280 5.00E-75 175 148 84 AY353520 1503 153 1.00E-36 100 80 80
AY353365 1508 154 5.00E-37 100 81 81 AY353473 1500 279 2.00E-74 175 147 84
AY353364 1506 280 8.00E-78 175 148 84 AY353473 1500 152 2.00E-36 98 79 8¢
AY353364 1506 154 5.00E-37 100 81 81 AY353265 15621 279 2.00E-74 232 158 €8
AY353357 1488 280 5.00E-75 175 148 84 AY353265 1521 155 3.00E-37 100 81 81
AY353357 1488 1568 1.00E-37 100 82 82 AY353258 1404 279 2.00E-74 175 147 84
AY353356 1488 280 5.00E-75 175 148 84 AY353258 1494 155 2.00E-37 273 112 41
AY3533566 1488 156 1.00E-37 100 82 a2 AY353370 1506 278 2.00E-74 175 147 84
AY353351 1487 280 5.00E-75 175 148 84 AY353370 1508 152 2.00E-36 98 79 30
AY353351 1497 165 3.00E-37 100 81 a1 AY353344 1488 278 2.00E-74 175 147 B84
AY353343 1488 280 5.00E-76 175 148 84 AY353344 1488 155 3.00E-37 100 81 81
AY353343 1488 155 3.00E-37 100 a1 81 AB128921 2358 278 3.00E-74 158 145 91
AY353342 1488 280 5.00E-75 1756 148 84 AB128921 2358 136 1.00E-31 85 72 84
AY353342 1488 155 3.00E-37 100 81 81 AY249993 1383 278 4.00E-74 244 187 B4
AY353341 1488 280 5.00E-75 175 148 84 AY249893 1383 142 2.00E-33 90 73 81
AY353341 1488 185 3.00E-37 100 81 81 AY353437 1488 278 4.00E-74 176 147 B84
AY353340 1488 280 5.00E-75 176 148 84 AY353437 1488 152 2.00E-36 98 79 80
AY353340 1488 1586 3.00E-37 100 81 81 M11332 1485 277 5.00E-74 175 146 83

AY353322 1508 280 5.00E-75 178 148 84 M11332 1485 153 1.00E-36 100 80 80
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Fig. 25A-Continued

Hit_ID Length Bitscore Expected Length #ldent %S Hit_1ID Length Bilscore Expected Length #ldent %S
AF128953 1868 276 1.00E-73 258 184 &9 AF0D77601 831 243 1.00E-63 292 136 46
AF128953 1668 123 1.00E-27 103 64 B2 AF198617 6830 242 2.00E-63 304 141 46
AF128850 1881 276 1.00E-73 2588 154 &9 AF198617 6830 238 4.00E-62 305 142 46
AF128950 1681 132 4.00E.30 107 68 63 AF105080 3785 236 1.00E-61 296 120 43
AF487406 1656 275 2.00E-73 222 151 68 AE015761 14285 236 2.00E-81 207 140 47
AF487406 1656 143 1.00E-33 335 118 35 AE015761 14255 233 100E-60 297 138 486
AY25C008 1365 275 2,00BE-73 238 159 &6 AE016761 14258 881 500E-07 136 36 26
AY250009 1365 140 9.008-33 80 72 8O AEQ15761 14255 343 0.89 89 26 29
AF5176862 1348 275 3.00E-73 243 158 65 BAODODA33844776 234 4,00E-61 307 134 43
AF517662 1348 126 2.00E-28 85 85 76 BAOOU043 3544778 142 2.00B-33 269 96 35
AY250004 1380 274 4.008-73 158 141 89 BAOO0U433644776 103 2.00E-21 179 62 34
AY250004 1380 142 2.00E-33 €0 73 81 BAOO00433544776 805 1.00E-14 288 68 23
AFB17861 1361 274 4.00E-73 242 155 B4 AB0B1233 848 233 1.00E-60 298 137 45
AF517661 1361 124 7.00E-28 84 B84 76 AF077600 834 232 2.00E-60 296 137 48
AY250000 1566 273 7.00BE-73 281 168 59 AF300739 8492 231 S500BE-60 300 138 46
AY250000 15086 144 B.ODE-34 88 73 82 AF232838 1045 230 6.00E-60 348 157 45
AF128852 1695 273 1.00E-72 208 143 68 AF232847 1051 230 8.00E-80 350 164 44
AF128852 1895 117 1.00E-28& a8 sy 80 AY590688€ 874 229 1.00E-59 289 127 43
AF517665 1365 272 1.00E-72 158 140 88 AY59067¢ 873 229 1.00E-58 288 127 43
AF5176656 1365 130 9.00E-30 284 104 35 AY590678 873 229 1.00E-58 280 127 43
AY353514 1500 272 1.00E-72 197 148 75 AY590877 873 229 1.00E-5¢ 288 127 a3
AY353514 1500 152 2.00E-36 98 78 80 AYEQ0676 873 229 1.00E-5¢ 288 127 43
BX040427 348897 272 1.00E-72 382 180 45 AYB90875 B73 229 1.00E-59 289 127 43
BX640427 348867 54.3 8.00E-07 138 42 30 AY590674 B64 229 1.00E-58 289 127 43
AF128848 1589 272 200E-72 251 156 62 AY590673 873 229 1.00E-59 289 127 43
AF128948 15689 128 5.00E-28 @3 62 66 AY590672 873 229 1.00E-59 283 127 43
AF517664 1343 271 3.00E-72 238 157 &6 AYS590671 873 228 1.008-58 289 127 43
AF517664 1343 119 2.00E-26 84 81 72 AYBO0B70 873 229 1.00E-58 280 127 43
AFB517663 1356 270 7.00E-72 156 138 89 AYE90668 873 228 1.00E-58 288 127 43
AF517663 1356 124 7.00E-28 84 64 76 AED171803814139 228 3.00E59 298 133 44
AF128958 1665 268 3.00E-71 253 151 &9 AED171803814139 90.1 1.00E-17 293 7€ 25
AF128658 1665 132 3.00E-30 107 68 63 AB128920 2678 228 3.00E-58 127 121 95
AF128951 1665 268 3.00E-71 253 151 59 AB128920 2676 167 7.00E-41 313 124 39
AF128951 1665 132 3.00E-30 107 68 83 AB128920 2576 859 3.00E-16 51 40 78
BXB40413 349028 268 4.00E-71 381 182 46 ABO61232 349 227 5.00E-5¢ 299 131 43
BX840444 349008 266 1.00E-70 391 183 46 AB108910 15284 228 1.00E-58 298 131 43
BXB40444 348008 54.3 8,00E-07 138 42 30 ABO61230 18187 225 1.00E-58 299 131 43
L13034 1572 266 1.00E-70 381 183 46 ABOG1230 19187 583 3.00E-08 130 38 28
AF128954 1680 265 2.00E-70 204 140 58 AED16862 310286 223 8.Q0E-68 297 129 428
AF128054 1680 114 9.00E-256 97 58 59 AFQO5238 246 222 2.00E-857 291 128 44
AF128847 1649 285 2.00E-70 284 149 58 ABOG1231 849 222 2.00E-67 297 128 43
AF128947 1649 117 6.00E-26 100 62 62 AE013021 10029 220 7.00E-57 208 134 44
AF128055 1524 265 3.00E-70 247 153 &1 BAQQROD21 697724 219 1.00E-56 181 108 &0
AF128955 1524 112 3.00E-2¢ B2 53 64 BAQOO021 697724 120 9.00E-27 345 109 31
AY249138 1398 263 7.00E-70 160 137 85 AFD77341 874 219 1.00E-56 292 124 42
AY249138 1398 138 4.00E-32 161 84 52 AFDOS237 873 219 2.00E-56 202 123 42
AF128856 1551 262 2.060E-68 245 152 62 ABOBD9SS 348 218 3.00E-56 1156 116 100
AF128856 1551 125 1.00E-28 93 62 86 ABO33501 1210 217 8.00E-56 330 134 40
AF128948 1563 259 2.00E-88 248 151 61 CPO0000D24222334 215 3.0DE-55 313 135 43
AF128949 1863 121 8.00E-27 90 58 64 CPO000024222334 33.9 1.2 87 22 25
AF425736 1351 254 3,00E-67 160 133 83 AE0173334222645 215 3.00E-56 313 135 43
AF425736 1351 92.4 3.00E-18 64 46 71 AEQ173334222645 33.9 1.2 87 22 25
AF128057 1668 2564 3.00E-87 248 143 57 BAQCO0D44202352 214 6.00E-55 294 124 42
AF128057 1668 129 2.00E-28 106 7 63 BAD0DO04 4202352 130 1.00E-28 135 70 51
AY524751 1404 253 7.00E-67 188 135 85 BAQC0004 4202352 869 2.00E-19 169 57 33
AY534751 1404 123 1.00E-27 117 70 589 D10083 1064 214 68.00E-55 204 124 42
AY250006 1383 251 4.00E-66 177 133 75 AF232040 1045 213 1.00E-854 273 137 50
AY250006 1383 118 500E-26 280 93 33 AF065258 1631 211 3.00E-54 300 125 41
AY534750 1380 250 8.00E-66 158 133 684 AF095236 B73 211 3.00E-54 300 125 41
AY534750 1380 123 1.00E-27 189 82 43 AFOT1370 1300 211 5.00E-54 381 141 37
AF002708 3434 250 8.00E-66 303 140 46 AE(G15942 300171 209 1.00E-83 298 128 42
AF002702 3424 239 2.00E-B2 304 139 45 AE015942 300171 68.2 5.00E-11 284 68 23
AY250007 1197 249 2.00E-85 158 127 &G BAO000283630828 208 1.00E-53 338 131 38
AY250007 1187 lerg 6.00E-23 304 23 30 BACOD0283630528 1.3 8.00E-18 293 7% 25
AE016923 303642 248 4,00E-856 297 137 46 AF080260 1149 208 2,00E-53 380 141 37
AE(16923 303642 245 1.00E-84 297 137 46 AFOB0259 1149 208 2.00E-53 38C 141 37
AF420426 1364 248 4.Q0E-85 157 130 82 Z99122 200650 208 3.00E-53 306 130 42

AF420426 1364 114 5.00E-25 77 58 75 U56901 20320 208 3.00E-53 306 130 42
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Fig. 25A-Continued

Hit_1> Length Bitscore Expected Lengih #ldent %S Hit_ID Length Bitscore Expected Length #ident %S
M26948 2360 208 3.00E-53 306 130 42 AF084813 1982 189 1.00E-47 385 136 35
M26847 1474 208 3.00E-53 306 130 42 AFD84812 1982 189 1.00E-47 385 136 35
ABQD58936 884 207 4.00E-53 294 123 41 AFD19213 7286 189 1.00E47 375 130 34
BAC0OD0321877212 207 B.00E-53 301 119 39 AF030239 1167 189 1.00E-47 385 136 35
BAC000321877212 36.6 0.18 118 28 25 uB2287 1198 189 1.00E-47 385 136 35
AF124349 42050 207 6.0CE-53 289 120 40 182286 1199 18¢ 1.008-47 385 136 35
AEQ07720 7354 207 8.00E-53 295 122 41 AEQ17003 347486 180 2.00E-47 2906 114 38
AF064086 1020 207 8.00E-53 285 122 41 AEG17003 347456 180 1.00E-44 208 115 38
AEQ086922056418 208 1.00E-62 286 19 40 AEO017003 347458 166 3.00E-40 271 98 36
Us52957 9544 206 2.00E-62 301 119 39 AEQ17003 347456 140 9.00E-33 29t 95 32
LOG176 3724 2086 2.00E-52 301 119 39 AEQ17003 347456 56.6 2.00E-07 243 57 23
BAOG000313288558 201 3.00E-51 376 131 34 AF111790 1161 189 2.00E-47 384 136 35
BAOOOD3132885688 173 9.00E-43 384 1256 32 AF098783 1167 189 2.00E-47 385 134 34
BAG000313288588 167 9.00E-41 377 125 33 AF078151 1181 189 2.00E-47 384 136 35
BAO0O0O0313288558 167 9.00E-41 377 128 33 APQ068403566135 188 2.00E-47 298 114 38
BAONO03132885568 167 9.00E-41 377 126 33 AF078152 1161 188 3.00E-47 384 136 35
BAD000O313288558 100 2.00E-23 148 80 40 AJ748315 3011 188 3.00E-47 301 117 38
BAOQ00313288568 74.3 8.00E-13 217 81 28 AEQ17029 280525 188 4.00E-47 292 112 38
ABOS58937 820 199 1.00E-60 287 118 41 AED173345227418 188 4.00E-47 292 112 38
AJ748317 3009 199 2.00E-50 295 124 42 AEQ172255228662 188 4.00E47 292 112 38
BX842647 348357 199 2.00E-50 295 124 42 Y 18889 5040 187 5.00E-47 300 111 37
BX842647 346357 196 2.00E-45 292 120 41 Y18889 5040 174 7.006-43 304 103 33
BX842647 346357 188 3.00E-47 301 117 38 AF078154 1161 187 500E-47 384 135 35
BXB42647 346357 188 2.00E-46 202 115 38 AF007121 4400 187 5.00E-47 375 129 34
AED11832 13074 186 2.00E48 212 113 53 AFE07121 4400 175 2.00E43 377 120 34
AEQ11832 13074 103 9.00E-22 307 87 28 AE017251 301045 187 6.00E-47 300 113 37
AE011832 13074 624 3.00E-09 134 40 28 AEC17251 301045 172 3.00E-42 304 106 34
ABO39213 921 195 3.00E49 302 118 38 AB110834 1156 187 8.00E-47 382 131 34
AF081500 1152 194 4.C0E-49 380 1356 35 AJBS1165 2180 186 2.00E-46 292 115 38
AFO7B155 1146 184 5.00E-49 379 136 35 X67138 5206 185 3.00E-46 282 107 36
AFQ78153 1146 194 5.00E-48 379 136 35 X67138 5206 182 3.00E-45 292 07 36
AJ748319 3196 194 5.00E-48 281 119 40 Xg7138 5206 180 1.00E-44 286 107 36
AJ748319 3196 90.1 1.00E-17 101 49 48 ABO3980Y 750 188 3.D0E-48 269 114 42
AEQ12298 12693 1983 9.00E-49 241 119 4@ Us2168 5354 184 5.00E-46 375 128 34
AEQT2298 12693 104 7.00E-22 319 83 28 us21988 5354 185 3.00E-37 182 80 43
AEQ012298 12693 58.2 8.00E-08 134 38 28 Us2198 5384 150 8.00E-36 376 119 31
AY514454 9258 193 2.00E-49 379 140 36 ABQ40140 1478 184 5.00E-46 235 116 49
AYE14454 9258 174 4.00E-43 370 126 34 ABQ40140 1478 114 9.00E-25 251 80 31
AY514454 9258 174 4.00E43 377 126 33 ABD39906 756 184 5.00E-46 270 111 41
AYE14454 9258 153 1.00E-36 218 89 40 CR378665 347213 184 5.00E-46 382 130 34
AY514454 9258 57 1.00E-G7 60 27 45 CR378665 347213 145 3.00E-3¢ 213 82 a8
ABO39805 921 193 9.00E-48 302 117 38 CR378665 347213 80.5 1.00E-17 203 63 31
AB0O58838 817 192 1.00E-48 287 118 41 AEQ01250 14793 183 1.00E-45 298 114 38
CR5228703523383 192 2.00E-48 252 120 47 AY331138 886 182 2.00E-45 281 102 40
CRAE228703523383 177 8.00E-44 231 108 46 AB110832 1155 182 2.00E-45 381 132 34
CR5228703523383 118 3.00E-25 227 81 35 AEQO7885 12205 182 2.00E-45 252 115 39
CR5228703523383 107 1.00E-22 254 79 31 AED17314 300028 182 z,00E-45 311 119 38
CR5228703523383 £1.6 5.00E-06 130 40 30 AEQ04287 14586 182 3.00E-45 375 133 35
CR5228703523383 34.3 0.89 148 33 22 AEDQ04287 14585 176 1.00E-43 377 134 36
ABQO39911 927 191 3.00E-48 304 118 3¢ AEQ04287 14588 169 1.00E-41 379 127 33
ABQ39307 927 181 4.00E-48 304 19 39 AF069382 39101 182 3.00E-45 376 124 32
AEQ11409 10859 190 7.00E-48 302 111 36 AF069392 39101 167 9.00E-41 377 125 33
AE011409 10859 176 2.00E-43 300 107 35 AF069392 39101 167 9.00E-41 377 126 33
AEQ017203 301124 190 7.00E-48 302 M1 36 AFD07122 4700 182 3.00E45 375 133 38
AED17203 301124 176 {.00E-43 300 107 35 AFQ07122 4700 178 1.00E-43 377 134 35
AEQ17203 301124 3389 1.2 58 18 30 AF007422 4700 171 8.00E42 379 127 33
ABO38910 827 180 1.00E-47 304 119 38 X63965 2072 181 3.00E-45 301 112 87
M20983 1031 180 1.00E-47 304 121 38 A63965 2072 181 B6.00E-45 304 107 35
AE004290 10581 189 1.00E-47 375 130 34 AB040138 1479 1831 3.00E-45 236 111 47
AEQ004290 10581 175 2.00E-43 377 128 34 AB040138 1479 115 3.00E-25 284 83 29
CP0000103510148 189 1.00E-47 385 136 35 AY331140 686 181 6.00E-45 281 105 41
CPO000103510148 34.3 0.89 76 24 31 AE001257 139789 181 6.00E-45 301 111 38
BX5719854074642 189 1.00E-4T7 385 136 35 AEQ001257 13978 181 6.00E-45 304 107 35
BX57196540745842 40 g.016 335 74 22 AY331141 686 180 8.00E845 251 108 41
BX5719654074542 34.3 0.89 76 24 3 M84015 1198 180 8.00E-45 304 113 37
73848 2046 189 1.00E-47 385 136 35 AB110833 1155 180 1.00E-44 381 131 34
AF084815 1851 189 1.00E-47 388 136 35 AB110831 1165 179 1.00E-44 381 131 34

AF084814 1951 188 1.00E-47 385 136 35 CR6283363503610 179 1.00E-44 308 124 40
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Fig. 25A-Continued

Hit 1D Length Bitscore Expected Length #dent %S Hii_iD Length Bitscore Expected Length #ldent %S
CR8283363503610 110 7.00E-24 200 77 38 AF320637 1885 174 500E-43 300 107 35
L7122 2101 178 1.00E-44 379 128 34 142885 1011 174 5.00E-43 342 113 33
134686 2350 17¢ 1.00E-44 304 116 38 X69614 1011 174 7.00E-43 342 112 32
AEQ173555237682 179 2.00E-44 365 126 234 X89810 1011 174 7.00E-43 342 113 32
AEQ173565237682 142 3.00E-33 202 97 33 AB022138 974 174 7.00E-43 329 114 234
AY166716 1608 179 2.00E-44 335 120 35 AE(18803 300045 173 9.00E-43 375 121 32
AY028400 8125 179 2.00E-44 295 109 236 AED16803 3000456 169 1.00E-41 376 122 32
AF348135 3834 179 2,00E-44 301 109 36 AED16803 300045 151 500E-38 376 118 31
AF348135 3834 172 2.00E-42 301 108 36 AYBB0O550 864 173 9.00E-43 296 107 36
AEQ173543397754 178 3.00E-44 308 125 40 AYEBB0549 864 173 9.00E-43 2986 107 36
AE0173543397754 109 2.00E-23 198 78 38 X863413 1011 173 9.00E-43 342 113 33
AJ496278 1490 178 3.00E-44 309 123 39 X65624 1498 173 9.00E-43 206 107 36
AJ496278 1480 108 2.00E-23 198 78 3§ X16833 1435 173 9.00E-43 342 112 32
AB022132 1011 178 3.00E-44 342 116 32 X 15661 1011 173 9.00E43 342 112 32
AE011374 11076 177 6.00E-44 300 107 36 BAOODO373354505 173 9.00E-43 375 121 32
AED11374 11076 162 3.00E-39 301 100 33 BAOOO037 3354505 153 1.00E-36 376 118 31
AEQ17249 301384 177 8.00E-44 304 108 35 BAOOO0O37 33545056 151 5.00E-38 376 119 31
AE017284 300207 177 6.00E-44 300 107 356 BACDO0O37 33546056 149 2.00E-35 178 80 44
AE017294 300207 161 4.00E-38 301 98 32 BACOD0373354505 148 4.00E-35 376 111 29
gil94646 107 2.00E-22 181 65 35 BACODOR7 3354505 121 4.00E-27 374 108 28
ABO22136 1011 177 6.00E-44 342 115 33 BACOQO37 33564506 102 3.00E-21 301 92 30
AEQ16818 302178 177 8.00E-44 288 104 34 ALEQ1978 250050 173 9.00E-43 2068 107 36
AEQ16918 302178 354 0.4 266 61 22 AL596166 260060 173 9.00E-43 206 107 36
X53609 1011 177 8.00E-44 342 114 33 X89812 1011 173 9.00E-43 342 113 33
AEC17317 302040 177 8.00E44 310 113 36 X69613 1008 173 9,00E-43 342 113 33
AJ406382 1548 176 1.00E-43 309 122 38 AEQ17324 280242 173 9.00E-43 206 107 36
AJ496382 1548 110 1.00E-23 251 88 35 AY275679 1223 173 1.00E-42 314 118 37
AJ496283 1438 176 1.00E-43 308 122 39 AY275679 1223 122 3.00E-27 182 73 40
AJ498283 1488 110 1.00E-23 251 &8 35 ABO22137 860 173 1.00E-42 323 113 34
AJ496281 1472 176 1.00E-43 309 122 3¢ AEQ168222534158 172 2,00E-42 299 105 35
AJ496281 1472 959 2.00E-19 84 46 54 AE0168222584158 90.8 2.00E-20 308 85" 27
AJ496276 1493 178 1.00E-43 309 122 3¢ AJ49B2T7T 1486 172 2.00E-42 166 92 &5
AJ496276 1483 9238 Z.00E~18 138 61 44 AJAB627T 1486 108 2.00E-22 198 78 38
X83232 1785 176 1.00E-43 308 122 38 AJ748318 3948 172 2.00E-42 296 109 36
%83232 1755 109 2.00E-23 251 87 34 BX842654 344248 172 2.00E-42 285 108 36
AJ49B282 1482 178 1.00E-43 309 122 38 CRS&553064296230 171 4.00E-42 151 83 58
AJ405282 1482 110 1.00E-23 251 88 35 AB(38912 8438 171 4.00E-42 280 110 38
CRB283373345687 178 1.00E-43 309 122 38 AY445112 990 171 500E-42 314 117 37
CRE283373345687 110 1.00E-23 281 88 35 181147 1272 171 5.00E-42 314 117 37
ABC22133 1011 176 1.00E-43 342 116 33 Da2864 78 171 500E-42 326 102 33
Al748316 3730 178 1.00E-43 285 110 37 ABD14678 963 171 5.002-42 323 111 34
BX842655 349965 176 1.00E-43 285 110 37 AYB60548 864 171 6.00E-42 206 106 35
CPO00013 904246 176 2.00E-43 342 113 33 AEQQ7717 14187 171 6.00E-42 200 104 38
CPOG0013 904246 35 .52 77 8 23 AY275678 1223 171 68.00E-42 314 117 37
AEQO1126 11037 176 2.00E-43 342 113 33 AY275678 1223 122 3.00E-27 182 73 40
X68597 10114 176 2.00E-43 342 114 33 AY2T5877 1222 171 6.00E-42 314 117 37
X69611 1008 176 2.00E-43 342 143 33 AY275677 1222 i22 3.00E-27 182 73 40
X69807 1008 176 2.00BE-43 342 114 33 ABO14677 973 171 6.00E-42 323 111 34
ABO39G08 B43 176 2.00E-43 285 113 23¢9 AE015941 299511 170 8.00E-42 294 105 35
X84699 2178 175 2.00E-43 228 105 46 AE015941 299511 142 2.00E-33 270 80 28
X84695 2178 107 8.00E-23 214 78 3% X75200 1117 170 8.00E-42 342 111 32
X53840 1008 175 2.00E-43 340 116 34 082853 987 170 B.0OE-42 335 111 33
X75202 1123 175 2.00E-43 342 114 33 032852 987 170 8.00E-42 335 11 33
X15660 1011 176 2.00E-43 342 113 33 AEQ17316 300704 169 100E-41 205 101 34
X66334 1426 175 2.00E-43 342 113 33 032856 987 169 1.00E~41 335 110 32
ALB46078 203050 175 2.00E-43 287 109 36 AJ496279 1495 169 2,00E41 314 122 38
AF241832 1300 176 2.00E-43 296 107 36 AJ496279 1495 108 2.00E-23 198 78 39
142881 1011 175 2.00E-43 342 113 33 X75204 1121 169 2.00E-41 334 {12 33
142876 1011 175 2,00E-43 342 113 33 181146 1272 169 2.00E-41 300 114 238
D43777 1398 176 2.00E-43 337 118 34 Us4775 2745 168 2.00E41 242 104 42
MB6838 1738 175 2.00E-43 340 116 34 UB4775 2745 113 1,.00E-24 335 100 29
X69608 1008 175 3.00E-43 342 113 33 AY380808 1011 168 4,00E-41 342 110 32
AF283285 1371 175 3.00E-43 300 111 37 DB2855 987 168 4.00E-41 2335 108 32
AJ496275 1487 174 4.00E-43 310 122 39 AED16920 306584 167 5.C0E-41 368 122 33
AJ496275 1487  99.8 2.00E-20 191 72 37 AEQ16820 305584 588 3.00E-08 299 62 20
X75201 1412 174 4,00E-43 333 113 33 D82854 987 167 5.00E-41 335 108 32
X69598 1011 174 4.00E-43 342 113 33 DB2848 987 167 5.00E-41 335 108 32

X75203 1087 174 5.00E-43 342 113 33 D82847 a87 167 5.00E-41 335 1090 32
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Fig. 25A-Centinued

Hit_iD Length Bitscors Expected Length #ident %S Hit_ID Length Bitscore Expected Length #ident %S
ABO22134 987 167 5.00E-41 3356 109 32 BADD00409105828 36.2 0.23 109 29 26
AEC04540 15833 187 7.00E-41 242 103 42 BADOOD409105828 35.4 0.4 121 28 23
AEQ004540 15833 113 2,00E-24 338 100 29 BAJQ00409105828 34.7 0.68 109 29 26
AF034764 1170 167 7.00E-41 271 105 38 BADO0D409106828 34.3 0.88 108 29 26
AY2758676 1229 167 7.00E-41 271 105 38 BAQD00409105828 33.9 1.2 108 29 26
AY275875 1228 167 7.00E-41 27t 105 36 BA0O00409105828 33.1 2 62 19 30
AY275674 1243 167 7.00E-41 271 106 38 AFD14114 882 160 1.00E-38 301 98 32
DB2862 981 167 7.00E-41 333 108 32 AF034766 1458 160 1.00E-38 232 99 42
D82858 987 167 7.00E-41 335 108 32 AF034766 1458 100 8.00E-21 348 a9 25
D82857 987 167 7.00E-41 335 108 32 AJ277361 822 159 2.00E-38 273 94 34
AF034768 1434 167 8.00E-41 225 101 44 DEB618 984 159 2.00£-38 327 106 32
AF(034768 1434 111 4.00E-24 278 83 29 DBI073 1560 159 2.00E-38 288 101 39
D63372 287 167 9.00E-41 335 107 31 D88073 1560  89.7 2.00E-17 173 606 34
DB83366 287 167 9.00E-4% 335 108 32 D82859 84 159 2.00E-38 327 106 32
D&3365 987 167 9.00E-41 335 108 32 AB058931 1313 159 2,00E-38 266 101 39
D532364 987 167 9.00E-41 335 107 3! AB0O58931 1313 887 2.00E-17 173 860 34
D82851 087 167 9.00E-41 335 107 31 AF034767 2007 159 2.00E-38 260 105 40
D82850 287 167 9.00E-41 335 107 31 AFQ34767 2007 108 3.00E-23 273 74 27
DB2849 287 167 9.00E-41 335 107 3t AY424358 705 158 3.00E-38 217 92 42
ABO22138 876 167 2.00E-41 323 109 33 AJ277358 B22 158 3.00E-38 273 95 34
D&3374 287 1686 1.00E-40 335 107 31 AF0B4055 852 158 3.00E-38 301 g8 32
D63373 987 168 1.00E-40 335 107 31 AY744156 858 158 4.00E-38 304 106 34
D83371 987 1686 1.00E-40 335 107 31 ABO022135 934 158 4.00E-38 313 103 32
DB3370 87 166 1.00E-40 335 107 31 ABO58932 1313 158 1.00E-37 278 102 36
DB3369 87 166 1.00E-40 335 107 31 AB0O58932 1313  85.1 4.00E-186 108 45 41
DE3388 Q87 1668 1.00E-40 335 107 3t AJ277360 822 166 2.00E-37 273 83 34
DB63367 987 166 1.00E-40 335 107 31 AFO11371 1515 156 2.00E-37 246 97 3¢
D63363 987 166 1.00E-40 335 107 31 AF011371 1515 92 4.00E-18 87 48 52
082846 987 166 1.00E-40 335 107 31 ABOSBO34 1150 158 2.00E-37 374 115 30
DB82881 981 166 1.00E-40 333 110 38 AJ277359 B13 152 2.00E-36 268 91 33
M57501 1596 168 2.00E-40 271 105 38 BX572805 3492680 152 2.00E-36 285 92 31
ME7501 1586 107 1.00E-22 197 73 37 BX572585 349260 35 0.52 261 58 22
AF307102 981 165 3.00E-40 333 108 32 AEQ16797 301380 151 4.00E-36 376 120 31
AF307101 981 165 3.00E-40 333 108 32 AEQ16787 301380 149 2.008-35 178 80 44
u12817 19811 165 3.00E-40 377 125 33 AEQ16787 301380 121 4,00E-27 374 108 28
U12817 19811 147 6.00E-35 188 78 4 AE016757 301380 102 3.00E-21 301 92 30
12817 19811 107 6.00E-23 160 61 38 AB058933 1217 151 4.00E-36 168 82 48
U12817 19811 759 3.00E-13 217 69 27 AY192720 724 151 5.00E-36 263 96 36
u28495 1085 165 3.00E-40 334 111 33 ABO58935 1156 151 5.00E-38 169 82 48
DB82863 981 165 3.00E-40 333 108 32 ABDSB935 1156 0.7 2.00E-14 201 83 28
AED16790 300242 1164 6.00E-40 252 103 40 CR378663 348044 151 5.00E-36 251 106 42
AEQ16790 300242 96.3 2.00E-19 129 53 41 CR378663 348044 89.4 2.00E-17 149 55 36
AEQ1679C 300242 56.2 2.00E-07 130 41 31 u28498 1093 150 9.00E-38 335 102 30
115366 2531 164 6.00E-40 252 103 40 AF011372 1620 150 1.00E-35 286 100 37
L 15366 2531 95.9 2.00E-19 92 46 50 AF011372 1620 51.2 7.00E-08 147 43 28
ABO17479 952 164 7.00E-40 323 108 33 52199 2471 148 1.00E-35 376 116 30
AF0B4056 852 163 1.00E-39 301 100 33 AY192721 724 149 2.00E-35 283 95 36
AJ537492 1203 162 3.00E-39 103 84 & AJZ77355 ©61 149 2.00E-35 238 g0 37
Al537491 1202 162 3.008-39 103 84 81 D9083z 19662 149 2.00E-35 151 80 52
AJB37480 1203 162 3.00E-39 103 84 81 ABO18734 603 149 2.00E-35 214 ac 42
AJ537489 1204 162 3.00E-38 103 84 81 AE0173402830318 148 3.00E-35 170 B2 48
AJ537488 1203 162 3.00E-38 103 84 81 AE0173402839318 99.4 2.00E-20 267 77 28
AJ537487 1202 162 3.00E-38 103 84 81 AE0173402839318 44.7 7.00E-04 130 35 26
AJS37486 1201 162 3.00BE-38 103 B4 Bl AJ277351 667 147 7.00E-35 237 85 35
AJB37485 1204 162 3.00E-38 103 84 81 AY192718 724 147 9.00E-35 267 96 35
X63513 1035 161 4.00E-39 307 109 35 AE017269 294300 145 3.00E-34 292 96 32
AF064057 852 161 5.00E-39 301 89 32 AE017269 284300 126 1.00E-28 221 77 34
M81344 1207 161 5.00E-39 301 g9 32 AEQ17269 224300 751 5.00E-13 84 47 A8
AF034765 1179 1€0 6.00E-39 300 108 38 AY192722 724 145 4.00E-34 263 91 34
BADD00408105828 160 8.00E-39 295 95 32 AJ277350 667 145 4,00E-34 237 84 35
BAOD0C409105828 85.1 4.00E-16 311 73 23 U28498 1089 145 4,00E-34 330 102 30
BAD000409105828 80.9 B8.00E-18 317 74 23 ABO18732 608 145 4.00E-34 217 91 4t
BAD0O00409105828 58.5 4.00E-08 273 72 26 AY192719 724 144 5.00E-34 264 g3 36
BAQD00409105628 57.4 1.00E-07 255 72 28 AJ242662 1131 144 5.00E-34 377 112 28
BADDD0409105828 55.1 500C-07 250 B3 25 AJ277366 660 144 6.00E-34 238 89 37
BAOCN0409105828 &3.9 1.00E-06 186 47 25 AY3311356 1880 143 1.00E-33 263 99 a7
BAO0D0409105828 38.5 0.047 233 50 21 AY331135 1880 70.9 2.00E-12 68 35 51

BAOQD0409105828 37.7 0.08 134 39 29 DB85070 876 143 1.00E-38 291 g4 32
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Kig. 25A-Continued

Hit_ 1D Length Bitscore Expected Length #ldent %5 Hit_iD Length Bitscore Expected Length #ldent %S
D850es 875 143 1.00E-33 201 94 32 ABQ27159 746 141 5.00E-33 267 g7 32
AY192716 724 143 1.00E-33 264 92 34 AB027158 746 141 5.00E-33 267 B7 32
AY192717 724 142 2.00E-33 264 83 33 ABD27157 746 141 5.0DE-33 267 87 32
D83764 876 142 2.00E-33 281 94 32 AY192726 724 140 7.00E-33 207 92 34
D83763 876 142 2.00E-33 291 24 32 AY192725 724 140 7.00E-33 267 9z 34
D83762 876 142 2.00E-33 291 94 32 CP0000015300915 140 7.00E-33 202 ©5 32
D88295 876 142 2.00E-33 291 93 31 CPOD0D001 5300918 137 6.00E-32 289 86 33
AJ277382 667 142 2.00E-33 237 86 36 CPO000001 5300815  80.2 8.00E-15 111 46 41
AF515472 674 142 2.00E-33 125 B0 &4 £PO0D0001 5300915 57.8 B.00E-08 242 57 23
AF515472 874 57.8 8.0CE-08 58 33 56 Y 14687 2028 140 7.00E-33 166 74 44
D85071 876 142 3.00E-33 23 92 31 Y14687 2026 871 1.00B-19 176 63 35
88291 866 142 3.00E-33 291 92 3 AF274346 699 140 7.00E-33 166 74 44
ABGD1704 878 142 3.00E-33 291 22 31 DB5O73 876 140 7.00E-33 291 92 31
AB1677668 746 141 4.00E-33 267 88 32 AB174780 746 140 0.00E-33 267 87 32
X98463 9e8 141 4.0CE-33 332 107 32 AB174779 746 140 0.00E-33 267 87 32
085076 878 141 4,00E-33 291 g2 3 AB174778 746 140 9.00E-33 267 87 32
85075 876 141 4,00E-33 201 92 31 AB174777 748 140 9.00E-33 267 87 32
D8hRO74 878 141 4.00E-33 291 Q2 31 AB174776 748 140 9.00E-33 267 87 32
085072 876 141 4 00E-33 291 92 31 AB174775 748 140 9.00E-33 267 a7 32
DB8293 876 141 4.00E-33 291 2z 31 AB174774 748 140 9.00E-33 287 87 32
ABOO1718 876 141 4.00E-33 201 92 31 ABO31514 746 140 9.00E-33 267 87 32
ABOO1717 876 141 4,00E-33 291 92 3 ABO27181 746 140 9.00E-33 267 87 32
ABOO1716 876 141 4.00E-33 291 92 2 ABO27176 746 140 9.00E-33 267 87 32
ABDO1715 876 141 4.00E-33 281 92 31 ABQC27173 748 140 9.00E-33 267 87 32
ABOD1714 876 141 4.00E-33 291 92 31 ABO27169 746 140 9.00E-33 267 87 32
ABOO1713 876 144 4.00E-33 291 92 31 ABO27163 746 140 9.00E-33 287 87 32
ABOD1712 876 141 4.00E-33 291 a2 31 AY192723 724 140 1.00E-32 267 92 34
ABOD1711 876 141 4.00E-33  2¢1 92 31 AEQ01746 18364 140 1.00E-32 392 119 30
ABOD1710 876 141 4.00E-33 291 82 3 AF336830 772 140 1.00E-32 273 87 31
ABOO1709 876 141 4.00E-33 291 a2 3t ABO30272 746 146 1.00E-32 267 87 32
ABO01708 876 141 4.00E-33 201 g2 31 ABO18737 600 139 200E-32 218 83 40
ABOO1707 876 141 4,00E-33 291 g2 31 ABO18736 600 139 2.00E-32 218 88 40
ABDO1708 876 141 4.00E-33 2681 o2 31 AY331136 1863 139 3.00E-32 258 96 37
ABOO1705 876 141 4.00E-33 281 92 31 AY331136 1863 B83.2 2.00E-08 &4 31 48
ABO30271 746 141 4.00E-33 267 87 32 AY192727 722 139 3.00E-32 266 81 34
ABO30270 746 141 4,00E-33 267 88 32 AJ277362 703 139 3.00E-32 248 85 34
ABO27180 T46 141 4.00E-33 267 &8 32 AB058930 1685 138 4.00E-32 138 71 52
ABO27175 746 141 4.00E-33 267 88 32 ABO58939 1685 99.8 2.00E-20 291 82 28
ABQ27166 746 141 4 .00E-33 267 87 32 AEQ07672 10661 137 7.00E-32 292 89 30
ABO27161 746 141 4.00E-33 267 88 32 AY192724 723 135 2.00E-31 266 90 33
ABQ91716 746 141 5.00E-33 267 87 32 AY331137 1411 134 5.00E-31 233 86 36
ABO31516 746 141 5.00E-33 267 87 32 AY331137 1411 65.1 500E-10 264 68 25
ABO31515 746 141 5.00E-33 267 87 32 AF017113 47732 134 6.00E-31 206 81 39
AB031513 746 141 5.00E-33 267 87 32 Zas121 1845892 134 6.00E-31 206 81 39
ABD31512 746 141 5.00E-33 267 87 32 L15367 1666 130 7.00E-31 132 63 52
ABO31511 746 141 5.00E-33 267 87 32 L15367 1666  97.4 9.00E-20 280 77 27
AB0315810 746 141 5.00E-33 267 87 32 115367 1666  29.6 7.00E-31 24 13 54
ABO31509 746 141 5.00E-33 267 87 32 ABO30273 746 134 B.00E-31 268 84 31
AB0O31508 746 141 5.00E-33 267 87 32 AJZ77353 703 132 3.00E-30 248 83 33
ABO18733 624 141 5.00E-33 214 87 40 AY551006 1380 132 3.00E-30 139 70 50
AB027188 746 141 §.00E-33 267 87 32 AY551006 1380 874 S.00E-17 159 57 35
ABO27185 746 141 5.00E-33 267 87 32 AF026811 3031 131 4.00E-30 265 93 35
ABQO27184 746 141 5.00E-33 267 87 32 AF026811 3031 68.2 5.00E-20 153 63 41
ABO27183 746 141 5.00E-33 2867 87 4z AJ277363 669 131 5.00BE-30 241 78 32
AB027182 746 141 5,00E-33 267 87 32 ABO18735 600 130 9.00B-30 218 85 39
ABO27178 748 141 5.00E-33 267 87 32 AY129557 9117 129 2.00E-28 251 B2 32
ABD27178 748 141 5.00E-33 267 87 32 AY129557 9117 483 3.00E-05 87 34 39
ABO27177 748 141 5.00E-33 267 87 32 Al277364 669 129 3.00E-28 241 79 32
ABO27174 746 141 5.00E-33 267 87 32 AY551005 1482 129 3.00E-28 140 68 48
ABQ2Z7172 746 141 5.00E-33 267 87 32 AY551005 1482 94 9.00E-19 196 67 34
ABO27171 746 141 5.00E-33 267 37 32 AF026812 1863 128 5.00E-29 150 68 45
ABO27170 746 141 5.00E-33 267 87 3z AF026812 1863 86.7 2.00E-16 158 58 36
ABO27168 746 141 5.00E-33 267 87 32 AF312378 687 126 1.00E-28 248 79 M
ABO27167 746 141 5.008-33 267 87 32 AY331138 1293 124 7.00E-28 185 67 40
AB027165 746 141 5.00E-33 267 87 32 AY331138 1293  60.1 2.00E-08 92 33 35
ABO27164 746 141 5.00E-33 267 87 32 AJ131736 2833 124 9.00E-28 31 63 77
AB027162 746 141 5.00E-33 267 a7 32 AJ277357 B70 122 3.00E-27 240 77 32

ABO27160 746 141 5.00E-33 267 87 32 AY278534 577 122 3.00E-27 182 73 40
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Kig. 25A-Contmnued

Hit 1D Length Bitscore Expected Length #ident %S Hit_ID Length Bitscora Expected Length #ldent %S
AY278531 566 122 3.00E-27 182 73 40 u76543 1023 113 2.00E-24 225 76 33
AF5H20084 780 121 4,00E-27 260 83 3t yu7es43 1023 107 6.00E-23 187 70 37
181176 5735 116 2.00E-26 195 77 39 AFO03808 1023 113 2.00E-24 225 76 33
AY278546 B0O7 s 2.00E-26 196 77 39 AF003205 1023 105 3.00E-22 187 69 36
AY278537 599 119 2.00E-26 188 77 39 ABO18711 1184 113 2.00E-24 215 = 40
X98462 1301 11@ 2.00E-26 197 78 3¢9 ABO1E8711 1194 55.8 3.00E-07 130 43 33
X96462 1301 82.4 3.00E-18 309 20 29 X98464 1018 112 2.00E-24 225 76 33
AF416443 388 118 4.00E-26 117 80 51 Xe8464 1019 105 4.00E-22 186 89 37
X98280 1301 118 4.00E-26 196 78 39 AF016232 1302 112 2.00E-24 196 73 37
X98280 1301 g8.68 4.00E-20 328 91 27 AF016232 1302 102 3.00E-21 327 93 28
AF418435 381 118 5.00E-26 120 59 49 Xog461 1301 112 3.0CE-24 196 75 38
AB181528 1701 118 5.00E-26 180 68 37 X98461 1301 95.5 3.00E-19 326 Q0 27
AB181529 1701 759 3.00E-13 84 34 40 ABO18724 510 111 4.00E-24 125 &1 48
ABO18719 1449 118 5.00E-28 254 87 34 ABO18722 450 111 4.00E-24 126 61 48
ABO18T19 1449 58.5 4.00E-08 221 60 27 X98281 1301 110 7.00E-24 196 74 37
AF418449 395 117 8.00E-268 17 58 50 Xe8281 1301 89 3.00E-17 321 85 25
AF416448 309 117 B.O0E-26 117 58 50 AB018714 528 110 7.00E-24 174 74 42
AF416447 309 17 B.0CE-26 117 59 50 AB181534 1704 110 1.00E-23 80 84 35
AF416446 394 117 8.00E-26 117 69 50 AB181534 1704 75.5 3.00E-13 83 24 40
AF416445 398 117 8.0CE-26 1117 59 50 BX571662 349858 109 2.00E-23 294 89 30
AFa16444 399 117 B8.0CE-26 117 59 50 BX571662 343859 73.2 2.00E-12 122 44 36
AF416442 389 117 8.00E-26 117 59 50 AB181533 1704 109 2.00E-23 180 84 35
AF416441 397 117 8.00E-26 117 59 50 AB181533 1704 75.5 3.00E-13 83 34 40
AF416440 393 117 8.00E-26 17 59 50 AB181526 1704 109 2.00E-23 180 63 35
AF416439 383 117 800826 117 80 50 AB181526 1704 74.7 §.00E-13 83 34 40
AF416438 366 17 8.00E-28 17 58 50 AF290503 1728 109 2.00E-23 184 63 34
AF416436 389 117 8.00E-26 117 58 50 AF290503 1728 79 3.00E-14 107 43 40
AF416434 399 117 8.00E-25 117 59 50 AF200502 1728 108 2.00E-23 184 83 34
AF416433 387 117 8.00E-26 117 58 50 AF290502 1728 79 3.00E-14 107 43 40
AB181536 1698 17 1.00E-25 180 68 37 AF200501 1728 108 200E-23 184 B3 34
AB181536 1698 75.5 3.00E-13 83 34 Al AF200501 1728 79 3.00E-14 107 43 40
AB181530 1701 "7 1.00E-25 180 €8 37 AF280500 1722 109 2.00E-23 184 63 34
AB181530 1701 74.7 6.00E-13 83 34 40 AFZ280500 1722 79.3 2.00E-14 124 47 a7
AB181528 1701 17 1.00E-25 180 68 37 AFZ90499 1722 108 2.00E-23 184 63 34
AB181528 1701 74,7 6.00E-13 83 34 40 AF200488 1722 79.3 2.00E-14 124 47 37
AB181524 1701 117 1.00E-25 180 68 37 AF200498 1722 108 2.00E-23 184 83 34
AB181524 1701 747 6.00E-13 83 34 40 AF200498 1722 79.3 2.00E-14 124 a7 37
AB181522 1698 117 1.00E-26 180 68 37 AF290497 1722 109 2.00E-23 184 63 34
AB181522 1628 755 3.00E-13 83 34 40 AF290497 1722 79.3 2.00E-14 124 47 a7
AB181521 1698 117 1.00E-26 180 68 37 AF290496 1722 108 2.00E-23 184 63 34
ABR181621 1688 75.5 3.00E-13 83 34 40 AF290436 1722 79.3 2.00E-14 124 47 37
AB105426 3847 118 1.00E-26 132 58 43 AF202188 7756 109 2.00E-23 184 63 34
AB105426 3847 102 2.00E-21 297 80 30 AF202168 7756 1Cs 3.00E.22 184 63 34
AJ277384 663 115 1.00E-25 238 74 31 AF202168 7756 77 1.00E-13 83 37 44
AB181523 1701 118 1.00E-25 180 68 37 AF202168 7756 77 1.00E-13 83 37 44
AB181523 1701 747 6.00E-13 83 34 40 AF2021688 7756 73.5 1.00E-12 83 34 40
AB181525 1689 118 2.008-25 180 67 37 AF202168 7756 63.5 1.00E-09 133 36 27
AB181525 1689 76.6 2.00E-13 173 50 28 AF202168 7756 47 1.00E-04 52 26 50
AB181532 1695 115 2.00E-25 180 67 37 AF0B0191 1731 109 2.00E-23 184 862 33
AB181532 1695 782 5.00E-14 127 45 35 AFO50191 1731 774 0.00E-14 156 52 33
AF016231 1302 115 2.00E-25 196 76 38 AJ2O7532 1370 108 3.00E-23 144 85 45
AFO16231 1302 103 1.00E-21 327 93 28 AJ297832 1370 98.6 4.00E-20 275 84 30
AFD16230 1302 115 2.00E-25 196 76 38 AB181531 1704 108 4,00E-23 180 63 35
AF016230 1302 102 3.00E-21 327 93 28 AB181531 1704 785 3.00E-13 83 34 40
AFQ16229 1302 115 2.00E-25 196 76 38 ABQ98070 1713 108 4.00E-23 181 68 36
AFQ16229 1302 102 3.00E-21 327 a3 28 ABOISO7C 1713 72 4.00E-12 83 34 490
AF003906 1004 118 2.00E-25 265 87 32 ABOSB0S7 1728 108 4.00E-23 184 63 34
AFQ03806 1004 110 1.00E-23 174 86 37 ABQO8067 1728 77.4 9.00E-14 159 55 34
AB181527 1698 115 3.00E-25 180 87 37 AF140252 2031 108 4,00E-23 184 83 34
AB181527 1698 75.5 3.00E-13 83 34 40 AF140252 2031 77 1.00E-13 83 37 44
AF418437 379 114 5.00E-25 127 81 48 AF270499 1146 108 4.00E-23 215 72 33
AY024344 733 114 7.00E-26 257 80 31 AF050185 1731 108 4.00E-23 184 62 33
X98465 2099 114 7.008-25 30t 93 30 AF050185 1731 77.4 3.00E-14 83 37 44
X88465 2099 99.8 2.00E-20 2897 91 30 AF0B0180 1731 108 4.00E-23 184 83 34
AJ297533 1319 113 1.00E-24 237 83 35 AF050180 1731 774 9.00E-14 124 44 35
AJ297533 1319 103 1.00E-21 254 79 31 AFDS0184 1731 108 4.00E-23 184 &2 33
AB181535 1713 113 2.00E-24 180 66 36 AFDBD184 1731 77 1.00E-13 83 37 44

AB181535 1713 747 6.00E-13 83 33 39 ABOT0578 1458 108 4,00E-23 183 67 386
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Hit_iD Length Bliscore Expected length #ident %S Hit_ID Length Bitscore Expected Length #ldent %S
ABO70578 1458 8041 1.00E14 83 38 45 u28497 1056 105 3.00E-22 308 87 28
M&4671 4200 108 4.00E-23 184 B3 34 ABO18726 372 108 3.00E-22 124 57 45
MB4871 4200 105 3.00E-22 184 64 34 M351449 1932 105 3.00E-22 184 64 34
MB4671 4200 797 2.00E-14 124 46 37 M35141 1932 728 2.00E-12 124 43 34
ME4671 4200 73.8 1.00E~12 124 43 34 AY102622 7647 105 4.00E-22 184 62 33
J05635 3832 108 4.00E-23 184 62 233 AY102622 7647 738 1.00E-12 83 34 40
JO5635 3832 105 3.00E-22 184 63 34 AY278540 550 106 4.00E-22 186 69 37
J05635 3832 77 1.00E-13 83 37 44 AEQ17149 266958 104 B.0CE-22 188 67 35
J05835 3832 716 5.00E-12 83 33 3 AE(17148 266856 97.8 7.00B-20 170 60 35
M64670 4200 108 4.00E23 184 63 34 AE017149 266956 76.3 2.00E-13 297 74 24
M64670 4200 105 3.00E-22 184 64 34 AEC17149 266956 68.9 3.00E-11 115 40 34
M64670 4200 797 2.00E-14 124 48 37 AB103059 1461 104 © 500E-22 183 65 35
ME4670 4200 739 1.00E-12 124 43 34 AB103059 1461 80.1 1.00E-14 83 38 45
AEQ00533 11152 108 5.00E-23 187 67 35 AB103056 1461 104 500E-22 183 856 35
AEQDO533 11162 774 S.00E-14 121 47 38 AB103066 1481 78 3.00E-14 83 37 44
ABO73815 1458 108 5,00E-23 183 66 36 AB103053 1481 104 5.00E-22 183 65 38
ABO73916 1458 a0 1.00E-14 83 33 45 AB103053 14861 78 3.00E-14 83 37 44
AY304577 1845 107 6.00E-23 166 62 37 ABQ73918 1473 104 5.00E-22 180 63 35
AY304577 1545 77.4 9.00E-14 121 47 38 ABO73918 1473 816 5.00E-16 174 54 3t
ABOUSDBS 1722 107 6.00E-23 181 65 3% LOB908 1800 104 5.00E-22 189 63 33
AB0G8B0SY 1722 82 4.00E-15 182 56 34 Lo8508 1800 B80S 1.00E-14 123 48 3¢
ABOSB068 1722 107 6.00E-23 181 65 35 AED0582D 14021 104 7.008-22 297 76 28
ABOEB0BS 1722 79 3.00E-14 83 37 44 AECOS820 14021 994 2.0DE-20 298 7% 28
AFD50186 1728 107 6.00E-23 181 65 38 AE005820 14021 29 3.00E-20 292 75 28
AF050186 1728 82 4.00E-15 162 56 34 AB0B4912 1481 104 7.00E-22 183 64 34
AY714226 1545 107 8.00E-23 187 67 35 AB0B4G1Z2 1461 82.8 2.00E-15 170 56 &2
AY714226 1545 774 9.00E-14 121 47 38 ABOB4G11 1461 104 7.00E-22 183 64 34
AY319299 1545 107 8.00E-23 187 67 35 AB0B4911 1461 82.8 2.00E-16 170 56 32
AY319208 1545 774 8.00E-14 121 47 38 AF0501858 1731 104 7.00E-22 181 64 35
AF479024 1545 107 8.00E-23 187 67 35 AF0O50185 1731 793 2.00E-14 121 44 36
AF470024 1545 774 9.00E-14 121 47 38 ABOBO2DZ 1473 104 7.00E-22 181 63 34
229327 3878 107 8.00E-23 182 87 36 ABOBO202 1473  83.2 2.00E-15 174 55 3
729327 3879 103 S.00E-22 182 69 37 AB103052 1473 103 $.00E-22 184 63 34
729327 3879 783 2.00E-14 107 43 40 AB103052 1473 €28 2.00B-16 174 59 33
229327 3879 739 1.00E-12 107 40 37 AF050194 1728 103 9.00E-22 171 62 36
Y11602 1800 107 8.00E-23 249 79 31 AF050194 1728 786 4.00E-14 107 43 40
Y11602 1200 75.1 5.00E-13 148 50 33 BX571661 346813 103 1.00E.27 102 63 32
AY155232 1545 107 8.00E-23 187 87 35 BX571661 346613 847 6.00E-19 333 85 25
AY185232 1545  77.4 9.00E-14 121 47 38 Y11762 4057 103 1.00B-21 181 64 3§
AB10R061 1728 107 8.00E-23 171 64 37 Y11762 4057 102 3.00E-21 183 66 35
AB103081 1725 797 200E-14 121 44 38 Y11762 4057  78.3 2,00E-14 148 50 33
M74578 1809 107 8.00E-23 182 67 36 Y11762 4057 712 7.00E-12 106 38 38
M74578 1800  73.9 1.00E-12 107 40 37 AF050193 1719 103 1.00E-21 181 67 37
AECD1449 13631 107 8.00E-23 187 67 35 AFO50193 171¢ 728 2.00E-12 932 45 34
AE001449 13631 774 9.00E-14 121 47 38 M82917 2236 103 1.00E-29 192 €3 32
108507 1800 107 8.00E-23 187 67 35 MB82917 2236 947 6.00E-19 333 85 25
L08g07 1800 77.4 8.00E-14 121 47 38 ABD73917 1461 103 1.060E-21 183 63 34
X57173 1731 107 1.008-22 181 65 35 ABO73917 1461 80.1 1.00E414 83 38 45
X57173 1731 82 4.00E-15 162 56 34 AB103055 1473 103 2.00E-21 219 68 31
AF050197 1719 107 1.008-22 71 84 37 AB103055 1473 84 1.00E-15 171 56 32
AF050197 1718 77.8 7.00E-14 132 48 36 AF0B9838 2310 103 2.00E-21 297 75 25
AF050196 1712 107 1.00E-22 181 865 35 AFQBO83S 2310 99 3.00E-20 202 75 25
AF050196 1718 782 5.00E-14 132 48 36 AED17138 290024 102 2.00E-21 223 67 30
AF050192 1719 107 1.00E-22 181 65 35 AED17138 290924 478 8.00E05 68 22 33
AF050192 1719 793 2.00E-14 132 48 36 AE013047 10448 102 2.00E-21 223 67 30
AF050188 1719 107 1.00E-22 18t 65 35 AE013947 10446 574 1.00E-07 g4 28 33
AF050188 1719  78.6 4.00E-14 83 37 44 AJ414144 208060 102 2.008-21 223 87 30
AB103060 1718 106 1.00E-22 184 61 33 AJa14144 208050 959 2.00E-19 265 76 25
AB103080 1716 797 2.00E-14 124 46 37 Adatd144 208050 92 4.00E-18 309 79 25
AL139078 263335 108 2.00E-22 171 63 36 AY751741 18630 102 3.00E-21 169 €1 36
AL139078 263335 102 3,00E-21 181 66 36 AY751741 1630 62 4.00E-00 141 42 29
AL1389078 283335 78.3 2.00E-14 132 48 38 AB103054 1470 102 3.00E-21 219 68 M
AL139078 263335 72.8 2.00E-12 132 45 34 AB103054 1470 838 1.00E-15 171 59 34
ABO18730 375 108 2.00B-22 125 &7 45 ABO18720 380 102 3.00E-21 119 55 4B
ABQO18728 393 108 2.00E-22 125 §7 45 AF369587 1671 101 5.00E-21 178 59 33
AB103058 1461 105 2,00E-22 183 84 34 AF389587 1671 701 1.00E-11 113 41 36
AB103058 1461 80.1 1.0CE-14 83 38 45 AF050187 1728 101 5.00E-21 181 85 35

ABO18716 495 106 2.00E-22 185 88 41 AF050187 1728 77.8 7.00E-14 296 78 26
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Fig. 25A-Continued

Hit_ID Length Bitscore Expected Length #ident %S Hit_ID Length Bitscore Expected Length #ldent %S
Y11601 1600 101 6.00E-21 240 73 30 AY319208 1533 82 4,00E-15 311 78 25
Y11601 1900 77.8 7.00E-14 320 89 27 AY278B532 503 94.7 6.00E-18 164 59 35
AB103051 1476 101 6.00E-21 174 61 35 Z25773 404 93.8 1.00E-18 154 59 38
AB103051 1476 82.8 2.00E-15 175 58 33 BX294145 300350 92.8 2.00E-18 169 62 38
AF369581 1671 101 6.00E-21 178 58 33 BX294145 30035¢ 85.5 3.00E-16 126 58 43
AF369581 1671 70.1 1.00E-11 13 41 36 AJ297534 1512 92.4 3.00E-18 208 56 31
AF050188 1719 101 6.00FE-21 181 66 36 AJ207534 1512 66.2 2.00E-10 252 81 24
AF050188 1719 716 5.00E-12 132 456 34 X96435 3919 913 6.00E-18 313 77 24
AEDOQO767 13413 100 8.00E-21 209 62 29 X96435 3918 79.7 2.00E-14 313 75 28
AEQ00767 13413 82 4.00E-08 129 38 30 X98435 3919 71.6 500E-12 324 75 23
AB103050 1500 100 8.00E-21 163 61 38 AEQQ9023 9808 913 6.00E-18 313 77 24
AB103050 1500 8549 3.00E-18 316 82 25 AEQ08023 9808 797 2.00E-14 313 75 23
AF363584 1568 100 1.00E-20 175 62 35 AEQ08D23 9808 718 5.00E-12 324 75 23
AF369584 16638 716 5.00E-12 287 73 25 AEQQ7985 10028 913 6.00E-18 313 77 24
AF369583 1574 100 1.00E-20 175 g2 35 AEQ07289 10029 79.7 2.00E-14 313 75 23
AF368583 1674 74.7 €.00E-13 287 72 25 AEQ07989 10028 718 5.00E-12 324 75 23
AF369580 582 100 1.00E-20 175 62 35 Lgs5185 21846 91.3 6.00E-18 313 77 24
AF360586 1682 100 1.00E-20 175 61 34 Uas165 21846 797 20014 313 75 23
AF368586 1662 68.6 4.00E-11 74 31 41 Ug5165 21846 716 5.00E-12 324 75 23
AF369585 1662 100 1.00E-20 175 61 34 ugs5165 21846 53.5 1.00E-06 266 60 23
AF369585 1662 68.6 4.00E-11 T4 31 41 Uas165 21846 46.2 2.00E-04 140 34 24
AF388582 1662 100 1.00E-20 175 61 34 XBO701 4423 91.3 6.00E-18 313 77 24
AF3569582 1662 68.6 4.00E-11 74 31 41 X80701 4423 79.7 2.00E-14 313 75 23
AF368579 682 100 1.00E-20 175 61 34 X80701 4423 7186 5.00E-12 324 75 23
AF369578 5B2 100 1,00E-20 175 61 34 AB110835 209 20.5 1.00E-17 304 81 26
AF368577 582 100 1.00E-20 178 61 34 L.38478 1446 80.5 1.00E-17 150 51 34
ABO1B712 345 g99.8 2.00E-20 115 58 50 17575 2803 0.5 1.00E-17 200 57 28
ABO73916 1476 99.8 2.00E-20 174 59 33 U17575 2803 56.6 2.00E-07 146 47 32
ABO73916 1476 85.9 3.00E-16 172 57 33 AEC01689 13774 897 2.00E-17 248 83 25
AED05755 12263 a8 3.00E-20 292 72 24 AE0142021207381 88.6 4.00E-17 298 76 25
AED0S5755 12263 086 4.00E-20 292 72 24 U42432 305 88.6 4.00E-17 87 45 51
AEQ05755 12263 974 §.00E-20 202 70 23 AFD19251 3817 88.6 4.00E-17 288 75 25
M28945 1719 99 3.00E-20 171 58 33 AY751740 1585 87.4 9.00E-17 142 52 36
M26945 1718 79.7 2.00E-14 124 46 37 AY751740 1596 63.9 1.00E-08 94 34 36
AFD40268 3447 99 3.00£-20 292 72 24 AE005654 10807 86.7 2.00E-16 208 75 25
AF040268 3447 28.6 4.00E-20 292 72 24 BAO0C0127036071 84.7 6.00E-16 329 75 22
AF040268 3447 295.5 3.00E-19 282 70 23 BAO00O0127036071 59.7 2.00E-08 356 80 22
AEQ13020 10181 98.2 5.00E-20 280 a3 28 AB110836 909 843 7.00E-16 92 a4 47
BX2941308 287650 98.2 5.00E-20 284 88 3¢ U42431 305 84 1.00E-18 87 43 45
BX204139 287650 81.3 6.00E-15 143 57 3¢ JO1556 1193  B24 3.00E-15 298 70 28
ABO18718 1191 98.2 5.00E-20 188 67 35 AJ418317 1384 79 3.00E-14 148 49 32
ABO18718 1191 51.2 7.00E-06 91 27 28 AJ418317 1384 63.9 1.00E-09 100 39 35
AE017148 317022 97.8 7.00E-20 170 60 35 AJ418316 1384 79 3.00E-14 149 48 32
AEQ17148 317022 76.3 2.00E-13 297 74 24 AJ418316 1384 63.9 1.C0E-08 109 39 35
BX294140 307050 97.4 9.00E-20 257 76 28 AJ418322 1376 77.8 7.00E-14 136 45 33
BX294140 307050 74.3 2.00E-14 280 70 28 AJ418322 1378 67.8 7.00E-11 294 70 23
B8X294140 307050 34.3 0.89 120 34 28 AJ418321 1376 77.8 7.00E-14 136 45 33
BX29414C 307050 33.1 2 116 34 29 AJ418321 1376 65.9 3.00E-10 284 69 23
X60746 1800 7.1 1.C0E-19 170 57 33 AJ418320 1377 77.8 7.00E-14 136 45 33
XB0746 1800 82.4 3,00E-16 311 78 25 AJ418320 1377 55,9 3.00E-10 284 89 23
AB103057 1500 97.1 1.00E-1¢ 222 73 32 AJ418319 1377 77.8 7.00E-14 136 45 33
AB103057 1600 82.4 3.00E-15 174 55 31 AJ418318 1377 56.9 3.00E-10 294 69 23
AY304576 1833 96.3 2,00E-19 170 57 33 AJ418318 1377 FaR:] 7.00E-14 136 45 33
AY304576 1633 83.2 2.00E-15 311 78 25 AJ418318 1377 85.9 3.00E-10 294 69 23
AY714228 1833 98.3 20019 170 57 33 AY134860 420 77.4 9.00E-14 74 38 51
AY714225 1533 82 4.00E-15 311 78 25 AJ297531 1299 774 2.00E-14 316 74 23
AJ297530 1280 96.3 2.00E-18¢ 251 76 30 ABO35615 600 77.4 8.00E-14 134 46 34
AJ207530 1280 91.7 5.00E-18 270 73 27 ABO35614 600 774 8.00E-14 134 48 34
AY155231 1533 96.3 2.00E-19 170 57 33 ABO35613 600 77.4 8.00E-14 134 46 34
AY155231 1533 824 3.00E-15 311 78 25 AF398973 437 77 1,00E-13 168 53 a3
AEQ00574 10042 983 2.00E-13 170 57 33 ABO91714 600 77 1.00E-13 134 48 34
AEDQ0S874 10042 824 3.00E-15 311 78 25 ABQ091713 600 77 1.00E-13 134 46 34
AEQN01487 17223 863 2.00E-19 170 57 33 AB091712 600 77 1.00E-13 134 46 34
AEDD487 17223 824 3.00E-15 311 78 25 ABO91711 600 77 1.00E-13 134 46 34
136137 1548 96.3 2.00E-18 172 69 40 ABQ91710 600 77 1.00E-13 134 46 34
1.36137 1548 45.8 3.00E-04 69 33 47 AB091709 600 77 1.00E-13 134 46 34
L36137 1548 45.4 4.00E-04 80 31 51 AB021708 600 77 1.00E-13 134 46 34

AY319208 1833 95.8 2.00E-18 170 57 33 ABO91707 600 77 1.00E-13 134 46 34
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Fig. 25A-Continued

Hit_1D Length Ditscore Expected Length #ident %S Hit 1D Length Bitscore Expected Length #dent %5
ABDE1706 600 77 1.00E-12 134 46 34 AB178326 5967 738 1.00E-12 132 A4 33
AB0G1705 600 77 1.00E-13 134 45 34 AY278543 479 732 2.00E-12 162 54 33
ABQO91704 600 77 1.00E-13 134 48 34 AB189458 8597 72 4.00E-12 133 43 32
ABUB1703 8QD 77 1,008-13 ~ 134 46 34 CR354336¢ 868 78 5.00E-12 284 67 22
ABG91702 600 77 1.008-13 134 46 34 AF072133 582 71.2 7.00E-12 100 41 41
ABOS1701 600 77 1.00E-13 134 45 34 AYRT8539 474 7i2 7.00E-12 160 53 33
ABOD1700 600 77 1.00E-13 134 46 34 AY278536 463 71.2 7.00E-12 160 53 33
ABG37130 800 77 1.00E-13 134 A6 34 AY278544 468 89.7 2.00E-11 159 52 32
ABO37128 800 77 1.00E-13 134 46 34 CR354387 852 a9.7 2.00E-11 234 &1 21
ABO37128 800 77 1.00E-13 134 46 34 AF030241 751 68.9 3.00E-11 188 50 z26
ABQ37127 600 77 1.00E-13 34 48 34 AFQ302471 751 38.5 0.047 49 20 40
AY505350 209 76.6 2.00E-13 53] 38 56 85522 1105 G8.9 3.00€-11 288 68 23
ABO52665 600 T5.9 3.00E-13 134 45 33 AL139076 317511 688 4.00E-11 288 66 22
ABO35621 600 75.9 3.00E-13 134 45 33 AF461838 7568 88.2 6.00E8-11 257 63 24
ABRO35620 600 75.9 3.00E-13 134 45 33 AYZ78541 486 B7.4 9.00E-11 158 52 32
ABO35619 600 75.9 3.00E-13 134 48 33 U2670% 641 57.4 8.00E-11 221 58 26
ABO35618 600 5.9 3.00E-13 134 45 33 U26704 641 67.4 9.00E-11 227 58 26
ABO35617 800 759 3.00E-13 134 45 33 AF398975 351 87 1.00E-10 129 46 35
ARQ35616 600 75.9 3.00E-13 134 45 33 AF398974 351 87 1.00E-10 129 46 35
ABO3S612 600 75.8 3.00E-13 134 45 33 AEQ17253 302826 668 2.002-10 285 865 22
ABO35B11 600 759 3.00E-13 13«4 45 32 V01370 1149 56.2 2.008-10 37 34 81
ABO35610 600 5.9 3.00E-13 134 45 33 AF308982 378 65.1 500E-10 130 41 31
ABO35609 80D 758 3.00E-13 134 45 33 AF298981 378 65.1 5.00E-1C 130 41 31
ABQ35608 600 75.9 3.00E-13 134 45 33 AF398976 378 851 5.00E-10 130 42 22
ABQ3667 600 75.9 3.00E-13 134 48 33 AEQO1595 13302 65.1 5008-10 256 62 24
ABQO356D6 600 759 3.00E-13 134 45 33 AFQ30240 766 63.5 1.00E-09 202 51 25
ABD356058 600 75.9 3.00E-13 134 45 33 AFD30240 768 385 0.047 49 20 40
ABQO35604 600 75.9 3.00E-13 134 45 a3 AECO1240 14244 B3.2 2.00E-00 268 60 22
ABO35603 600 75.9 3.00E-13 134 45 33 AY342020 584 63.2 2.00E-09 190 50 26
ABD35602 600 75.9 3.00E-13 134 45 a3 ALBQ1784 300000 624 3.00E-09 321 68 21
ABQ35801 600 75.9 3.00E-13 134 45 33 ALBG1784 300000 504 1.00E-05 87 29 33
ABO35600 600 759 3.00E-13 134 45 33 ALH91784 300000 458 3.00E-04 24% 56 22
ABO35598 600 758 3.00E-13 134 45 33 ALSS1784 300000 40 0016 87 24 27
ABO35598 600 75.9 3.00E-13 134 45 33 AJZY7535 848 §2.4 3.00E-08 141 48 32
ABO35597 500 758 3.001-13 134 45 33 AJ207535 849 40.4 4 .00E-04 57 26 45
ABQO3B596 800 759 3.00E-13 134 45 33 AJ2g7536 D49 1.2 1.00E-C4 78 21 26
ABO35595 800 75.9 3.00E-13 134 45 33 149337 19824 62 4.00E-08 321 635 20
ABQ081808 5BF 755 300813 133 45 33 L49337 19824 50.4 1.00E-15 148 43 28
AB091806 597 75.5 3.00E-13 133 45 33 LA9337 19824 45.1 5.00E-04 148 38 26
AB178780 B97 755 3.00E-13 133 45 3 L48337 19824 40 0.016 87 24 27
AB178778 597 75.8 3.00E-13 133 45 a3 AF264B37 608 61.2 7.00E-09 208 62 25
AB178335 597 75.8 3.00E-13 133 45 33 AF264883 608 81.2 7.00E-00 208 52 25
AB178334 597 75.5 3.00E-13 133 45 33 AY342021 584 61.2 7.00E-09 190 49 25
ABO91812 597 75.1 5.00E-13 133 45 33 AY342018 584 61.2 7.00E-09 190 A48 25
ABOS16811 597 75.1 5.00E-13 133 45 33 AF264898 608 60.8 9.00E-08 208 5% 24
ABQ91810 597 75.1 5.00E-13 133 45 33 AF264898 608 60.8 9.0CE-08 208 51 24
ABDB1808 597 751 500E-13 133 45 33 AF264896 608 80.5 1.00E-08 208 50 24
ABOS1805 597 75.1 5.00E-13 133 45 33 AF264898 808 60.8 1.00E-08 208 50 24
AB178333 597 75.1 5.00E-13 133 45 33 AF264894 608 60.5 1,00E-08 208 50 24
AB081715 600 74.7 6.00E-13 134 45 33 AF264893 8608 60.6 1.00E-08 208 50 24
BX571659 349970 74.3 8.008-13 278 a6 3 AF264B892 608 80.5 1.00E-08 208 50 24
AB109246 586 74.3 8.00E-13 133 44 a3 AF264881 608 &Q.5 1.00E-08 208 50 24
AB109245 508 74.3 8.00£-13 133 44 33 AF264880 608 80.5 1.00E-D8 208 50 24
AB109244 596 74.3 8.00E-13 133 44 33 AF264888 608 60.5 1.00E-08 208 50 24
AB109243 596 74.3 8.0DE-13 133 44 33 AFZ64887 608 60.5 1.G0E-03 208 50 23
AB109242 588 74.3 8.00E-13 133 44 33 AY342027 584 80.5 1.00E-08 160 48 25
AB102241 596 74.3 8.00E-13 133 44 33 AY342026 584 60.5 1.00E-08 180 48 25
ABD91814 597 739 1.00E-12 133 44 33 AY342025 684 80.5 1.00E-08 120 48 23
ABQO91813 597 72.9 1.00E-12 133 44 33 AY342024 584 60.5 1.00E-G8 160 48 25
ARD31807 597 73,9 1.00E-12 133 44 33 AY342023 584 60.5 1.00E-08B 150 48 25
AB180460 597 72.9 1.00E-12 133 44 33 AY342022 584 80.5 1.00E-¢8 180 48 25
AB178331 597 73.8 1.00E-12 133 44 33 AY342018 584 60.5 1.00E-08 190 48 25
AB178332 &97 732.9 1.00E-12 133 44 33 ABOO1703 584 60.5 1.00E-08 190 48 28
AB178330 597 73.9 1.008-12 133 44 33 ABOO1701 584 §0.5 1.00E-08 180 48 25
AB178329 587 73.8 1.00&-12 133 44 33 ABOD1700 584 60.5 1.60E-08 180 48 25
AB178328 597 738 1.00E-12 133 44 33 AF308984 378 60.1 2.00E-08 124 41 33
AB178327 587 73.8 1.00E-12 133 44 33 AF398983 378 60,1 2.00E-08 124 41 3

AB178326 587 73.9 1.00E-12 133 44 33 AF264886 608 60.1 2.00E-08 208 48 28
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Fig. 25A-Continued

Hit_ID Length Bitscore Expected Length #ident %S Hit_ID Length Bitscore Expected Length #ldent %8
AEQ07721 8198 60.1 2.00E-06 288 65 22 AY3B6E39 426 a7 1.00E-04 132 36 27
AEQ07721 8188 42.4 0.003 310 69 22 AEQD4539 25022 466 2.00E-04 134 34 25
AF264889 608 60.1 2.00E-06 208 48 23 AY007305 1233 46.6 200E-04 116 28 25
AF264886 608 60.1 2.00E-08 208 a3 23 AF408410 423 48.2 2.00E-04 126 35 27
AF264882 608 60.1 2,00E-08 208 43 23 AJ311888 235 46.2 2.00E-04 71 25 35
AF264881 G608 60.1 2.00E-08 208 48 23 AJ311997 235 48.2 2.00E-04 71 25 35
AF264880 608 60.1 2.00E-08 208 48 23 AJ311998 235 48.2 2.00E-04 71 25 35
AF2684879 608 60.1 2.00E-08 208 48 23 AJ311995 235 48.2 2.00E-04 7 25 35
AF398880 378 59.7 2.00E-08 138 44 31 AJ311893 235 48.2 2.00E-04 7 25 35
AF398879 378 £9.7 2.00E-08 138 44 31 AEQ01532 11113 486.2 2.00E-04 148 40 26
AF398878 378 £9.7 2.00E-08 138 44 31 AF015108 267 46.2 2.00E-04 7T 21 a7
AF398977 378 897 2.00E-08 138 44 31 Y15098 477 45.8 3.00E-04 132 33 23
ABOO1702 584 £9.7 2.00E-08 180 48 25 Y150085 463 45.8 3.00E-04 13¢ 33 23
AF264884 608 893 3.00E-08 208 49 23 Y 15094 481 45.8 3.00E-04 139 33 23
AF264901 602 58.5 4.00E-08 206 50 24 Y 15001 463 45.8 3.00E-04 139 33 23
ABO18725 537 58.5 4.00E-08 69 28 42 AF0i15109 267 45.8 3.00E-04 7t 21 27
ABD18723 408 58.5 4.00E-08 69 29 42 AvY385212 402 45.4 4.00E-04 132 35 26
M21445 867 58.8 4.00E-08 46 28 60 Y15101 490 454 4.00E-04 13¢ 33 23
M21445 867 41.8 0.006 307 79 25 Y 15099 468 45.4 4.00E-04 138 33 23
AYD83505 621 582 8.00E-08 161 41 25 Y15097 479 45.4 4.00E-04 138 33 23
AYD83504 621 58.2 6.00E-08 161 41 25 Y15092 463 45.4 4.00E-04 13¢ 33 23
AJ297537 384 57.8 B.00E-08 64 28 43 Y15090 473 45.4 4.00E-04 139 33 23
AF264900 608 57.8 B.0CE-08 208 51 24 Y15089 478 45.4 4.00E-04 138 33 23
AY450560 570 57.4 1.00E-D7 185 47 25 AF116804 467 454 4.00E-04 143 36 25
AY278538 432 57 1.00E-07 148 47 31 ¥15100 456 451 5.00E-04 139 33 23
AY278533 417 57 1.00E-07 135 41 30 KB9239 1310 45.1 5.00E-04 105 29 27
62056 2236 56.2 2.00E-07 a7 27 57 AF228032 476 451 5.00E-04 1486 37 25
AJ297536 340 52.8 2.00E-07 43 27 82 D12510 832 45.1 5.00E-04 24 23 95
AJ297536 340 28.5 2.00E-07 31 13 41 AY225590 321 44.7 7.00E-04 o4 24 25
AF332547 19758 55.8 3.00E-07 132 38 27 BX5719663173005 447 7.00E-04 292 64 21
M34710 584 55.8 3.00E-07 63 27 42 BX571966 3173005 427 0.002 320 68 21
AJ251711 1260 £5.1 5.00E-07 193 48 24 BX571966 3173008 40.4 0012 278 59 21
AJ251711 1260 39.7 0.021 72 22 30 BX571966 3173005 404 0.012 291 69 22
ABO1B721 282 55.1 5.00E-07 49 23 46 BX571966 3173005 39.3 0.028 302 59 19
AEO11584 11491 54.7 6.00E-07 110 34 30 AF228034 476 447 7.00E-04 146 37 25
AY0B83503 615 54.7 6.,00E-07 1568 41 25 AF228033 476 447 7.00E-04 146 37 25
AYO083502 615 547 6.00E-07 156 41 25 AF354560 321 a4.7 7.00E-04 94 24 25
AEQ17300 358408 54.7 6.00E-07 110 34 30 AF354559 321 a4.7 7.00E-04 94 24 25
BX540415 347071 547 6.00E-07 136 43 31 AF354558 321 44.7 7.00E-04 94 24 25
Y15083 506 53.9 1.00E-06 1589 39 24 AF355599 321 44,7 7.00E-04 94 24 25
ABO18731 363 53.9 1.00E-06 92 32 34 Y15098 480 44.3 9.00E-04 138 33 23
ABQ18729 363 539 1.00E-06 92 32 34 AEQGUS319 10302 443 9.00E-04 287 50 17
ABO18727 369 53.9 1.00E-06 92 32 34 AF119150 186056 44.3 9.00E-04 228 52 22
AE009025 11897 635 1.00E-06 256 60 23 M33808 B8&2 44,3 9.00E-04 30 21 70
AEQ09025 11897 46.2 2.00E-C4 140 34 24 M33808 852 37.4 0.1 31 18 58
AEQ07991 9628 83.5 1.00E-U6 256 60 23 AE004223 24353 43.9 0.001 228 52 22
AE007991 9628 45.2 2.00E-C4 140 34 24 AF354561 321 43.9 0.001 94 24 25
ABO18713 369 53.5 1.00E-06 108 33 30 AF015104 267 43.9 0.001 77 21 27
AF515473 528 53.1 2.00E-06 274 37 40 AY226588 321 43.5 0.001 91 28 30
AF515473 528 48.7 2.00E-05 132 41 31 AY226587 321 43.5 0.001 91 28 30
AY357714 479 52.4 3.00E-08 150 40 26 AF354554 321 43.5 0.001 91 28 30
AY362352 436 52 4,00E-06 144 38 28 AF364553 321 43.5 0.001 91 28 30
Y15088 506 52 4,00E-06 159 38 23 AF354548 321 43.5 0.001 91 28 30
128679 1573 52 4.00E-08 108 32 28 AF015105 267 43.5 0.001 77 20 25
AF497885 544 51.6 5.00E-06 181 44 24 AF015101 267 43.5 0.001 77 20 25
ABO18715 488 51.6 5.00E-06 88 27 3¢ AFC15097 267 43.5 0.001 77 20 25
BX572605 349746 50.8 9.00E-06 284 68 24 AF015088 267 43.5 .00 77 20 25
BX572605 348746 44.7 7.00E-04 194 48 25 AY226588 321 43.1 0.002 91 27 29
BX572600 349640 50.8 9.00E-06 284 70 24 X51740 1768 431 0.002 21 21 100
ME7565 3608 50.4 1.00E-05 87 28 33 BADCO03B1857073 431 0.002 289 863 21
MS7565 3608 45.8 3.00E-04 245 56 22 BAJD0038 18567073 33.1 2 120 30 28
M24526 3530 80.4 1.00E-05 149 43 28 AF354555 321 43.1 0.002 91 27 29
M24526 3530 42 0.004 87 23 26 AF354550 321 43.1 0.002 a1 27 29
AYS533375 7214 49.3 3.00E-05 134 34 25 AF354548 321 43.1 0.002 91 27 29
AYH33375 7214 48.5 5.00E-05 130 34 26 AF354547 321 43.1 0.002 a1 27 29
ABO18717 234 48.9 3.00E-05 74 28 37 AF354546 321 43.1 0.002 91 27 28
D26168 866 47.8 8.00E-05 24 24 100 X89238 1310 427 0.002 99 27 27

026167 832 47.8 8,00E-08 24 24 100 AF354552 321 42.7 0.002 81 26 32
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Fig. 25A-Continued

Hit_ID tength Bitscore Expected length #ldent %S Hit_iD Length Bitscore Expected Length #ldent %od
AF354551 321 427 0.602 81 26 32 BAODO0332820462 34.3 0.89 299 60 20
AF015106 267 427 0,002 77 20 25 uge234 390 383 0.028 a7 26 26
BX248358 348408 424 0.003 169 38 22 AL596163 231450 389 0.036 261 57 21

BX571658 346792 424 0.003 188 37 22 vzs727 108 38.9 0.036 34 21 61

AL591982 295050 424 .003 273 58 21 AY708387 1232 38.5 0.047 260 55 21

AF354557 321 424 0.003 81 25 30 AYT0B385 1250 38.5 0.047 260 55 21

AF3545566 321 42.4 0.003 81 25 30 AF386506 441 38.5 0.047 95 25 26
AYQ07306 1236 424 0.003 116 27 23 AF386505 442 38.5 0.047 95 25 26
AF015103 267 42.4 0.003 77 20 25 AE016747 300882 38.5 0.047 189 43 25
AL935252 343050 42 0.004 285 64 22 AE016747 300892 34.7 0.68 302 &0 19
ALB46086 92509 42 0.004 264 60 22 U25820 108 38.5 0.047 36 19 52
ALG4BOBE 92509 362 0.23 260 56 21 AF015111 267 38.5 0.047 74 22 29
ALB46086 92608 358 0.31 247 57 23 AED05766 10091 38.1 0.082 73 21 28
AJ311994 206 41,6 0.006 65 24 36 231376 4102 3841 0.062 29 19 B85
J01801 1004 416 0.006 20 20 100 X86899 188 37.7 0.08 43 16 37
AFQ15095 267 41.6 0.006 74 24 32 X86998 186 37.7 0.08 43 16 37
AF015030 267 41.6 0.0086 74 24 32 X86997 188 377 0.08 43 16 37
M58145 224 41.6 0.006 20 20 100 XB6YY6 185 377 0.08 43 16 37
JU1800 349 41.8 0.008 20 20 100 X86995 188 37,7 0.08 43 16 37
BADDCD182814816 41.2 0.007 332 72 21 X86994 186 37.7 0.08 43 16 37
AF015115 267 412 0.007 74 23 31 X86993 186 37.7 0.08 43 16 37
AF015113 267 41.2 0.007 74 23 31 X86992 186 37.7 0.08 43 16 37
AFCQi5112 257 41.2 Q.007 74 23 31 X86990 186 37.7 0.08 43 16 37
AF0O16102 267 41.2 0.007 74 23 31 X86989 188 37.7 0.08 43 16 37
AF015100 267 41.2 0.007 74 23 3 XB6IBB 186 37.7 0.08 43 16 37
AF015009 257 41.2 0.007 74 23 31 Xe8987 186 37.7 0.08 43 18 37
AF015088 257 41.2 0.007 74 23 3 A869806 186 37.7 0.08 43 16 37
AF015096 267 41.2 0.007 74 23 31 X86985 186 377 0.08 43 16 37
AF015094 267 41.2 0.007 74 23 31 X86984 186 37.7 0.08 43 16 37
AF015091 267 41.2 0.007 74 23 A X86083 186 37.7 0.08 43 1B 37
AP003362 346300 41.2 0.007 332 72 21 X86982 186 37.7 0.08 43 16 37
Z54217 2262 40.8 0.009 20 20 100 X86581 186 377 0.08 43 16 37
AY575004 138 40,8 0.009 38 18 47 X86980 186 377 0.08 43 16 37
AYS75002 138 408 0.009 38 18 47 X86979 188 377 0.08 43 16 37
AYS5750D1 138 40.8 0.009 38 18 47 X87008 186 37.7 0.08 43 16 37
AFZ70112 3067 40.8 0.008 262 58 22 X87004 18¢€ 377 0.08 43 16 37
AF269857 3319  40.8 0,009 262 68 22 X87003 186 37.7 0.08 43 16 37
AF268728 3867 40.8 0.009 262 58 22 X87002 186 377 0.08 43 16 37
S62783 193 40.4 0.012 32 20 82 X87001 186 37.7 0.08 43 16 37
862780 191 40.4 0.012 32 20 B2 X87000 186 37.7 0.08 43 16 37
§62779 191 40.4 .012 32 20 82 AL586172 248050 37.7 0.08 292 64 21

S62776 191 40.4 0.012 32 20 62 AEQ04867 15356 368 0.18 201 48 24
S62775 182 40.4 0.012 32 20 62 X86a91 186 36.6 0.18 43 18 34
S82773 200 40.4 0.012 32 20 62 AYE03345 483 368 0.18 166 34 20
AF525505 11800 404 0.012 278 64 23 AYB03344 483 36.8 0.18 166 34 20
AF525505 11500 39.3 0.028 321 76 23 AYB03342 483 35.6 0.18 168 34 20
AYS575003 136 40.4 0.012 38 18 a7 AY278535 360 368 0.18 115 31 26
AFD15174 267 40.4 0.012 64 21 32 AE0168272314078 38.2 0.23 273 58 21
AF015110 267 40.4 0.012 64 21 3z AE0168272314078 38.2 Q.23 273 58 21
AFO15107 267 40.4 0.012 54 21 32 AE(16827 2314078 35.8 0.31 274 61 22
AFO015083 267 404 0.012 84 21 az AYB03343 483 38.2 0.23 166 34 20
AF015092 267 40.4 0.012 64 21 32 AY4EB638 19060 36.2 0.23 148 39 26
CP0000241796226 40 0.018 302 84 21 AED1B8988 302070 358 0.31 183 40 21
CPOoCc00231796846 40 0.016 302 64 21 BADO00196413771  35.8 0.31 286 59 20
Jo1607 351 40 0.018 20 18 80 MN12283 181 358 0.31 17 17 100
U9s168 19841 387 0.021 278 48 17 AF450083 6852 354 0.4 269 58 21
196239 390 38.7 0.021 97 26 26 BX2684135 340750 35.4 0.4 240 52 21
196238 380 38.7 0.0214 97 26 26 AY278547 377 35.4 0.4 129 38 27
ue6237 390 38.7 0.021 97 26 26 AE018040 304230 35 0.52 150 44 29
Lig6236 380 38.7 0.021 97 26 26 AEGD1120 10845 35 0.52 77 18 23
ugez3s 380 38.7 0.021 97 25 26 AY275838 27297 35 0.52 239 49 20
AY374137 491 38.7 0.021 97 26 26 AF045472 7263 34.7 .68 95 25 26
AY374135 485 357 0.021 97 26 26 AEQ01578 20838 4.7 0.68 114 30 26
AY374134 485 39.7 0.021 97 26 26 BACOO0163031430 34.7 0.68 232 49 21
AY374133 485 38.7 0.021 97 26 28 BACQO0454653019 34.7 0.68 73 24 32
AY374132 485 39.7 0.021 97 25 26 u40259 8013 34,7 0.88 85 25 26
BX571857 2799802 38.3 0.028 282 86 23 AEQ16864 310325 34.3 0.88 128 31 24

BAOCO0232820462 38.3 0.028 283 68 23 AE014627 10029 34.3 0.89 271 54 19
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Fig. 25A-Continued

Hit_ID Length Bitscore Expected Length #ldent %S Hit_ID Length Bitscore Expected Length #ldent %S
AEQ17201 300478 33.8 1.2 128 28 22
AEQ11365 10368 339 1.2 59 18 3o
AEQ15945 89370 339 1.2 103 24 23
ALO35255 269050 338 1.2 2938 58 19
CR378673 349814 33.9 1.2 73 16 21
AEQ17310 300343 33.2 1.2 171 38 21
ABQ15410 3519 33.9 1.2 283 55 19
AEQ16858 312838 33.1 2 162 41 25
AEQ18813 336182 33.1 2 120 30 25
gi|42627766 3786 33.1 2 82 19 30
AEQ16748 300028 331 2 148 30 20
CR378667 349080 33.1 2 137 31 22
AF113610 3248 32.1 2 240 48 20
AF322013 230573 33.1 2 G2 1% 30
DI0775 16902 33.1 2 147 37 25
D90774 18700 331 2 147 37 25
CR378676 343529 33.1 2 107 27 25
AEQC17135 201326 32.7 2.6 290 &1 21
AY708386 1203 32.7 2.6 254 52 20
AJ414152 313050 32.7 2.6 280 61 21
AEQ13773 10820 327 2.6 280 61 21
AEQ05723 10873 327 2.6 235 47 20
AEO17240 20D886 32.7 26 70 21 30
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Fig. 25B

Hit_ID Length Bitscore Expected Length #ldent %S Hit 1D Length Bitscore Expected Length #ident %S
CAES3942 349 386 1.00E-106 348 215 61 AAA17BBZ 505 336 2.00E-91 178 177 98
CADBOS47 349 385 1.0DE-106 3248 214 61 AAA1TEBZ 505 197 7.00E-50 227 126 65
AAP13207 349 384  1.00E-106 348 213 61 AAA1TE59 508 336 2.00E-91 178 177 o8
CAES3943 348 383  1.C0E-105 348 214 61 AAATTESD  50B 197 1.00E-49 305 140 45
CADS6695 349 382 1.00E-105 348 213 61 AART0747 506 335 4.00E-91 178 178 98
AAUS0046 271 3r¢  1.00E-104 2B4 202 71 AAR10747 506 194 6.00E-49 227 128 55
CAAB2509 313 369 1.00E-101 313 206 65 AAAITBEE 508 335 4.008-91 178 176 98
BAAOED87 348 367 100101 386 214 60 AAATTBES BOB 193 200E-48 106 103 97
NP_020221 388 384  1.00E-100 355 207 58 AAR10749 504 334 5.00E-91 178 176 98
AAAB2387 357 356 1.00E-97 367 213 58 AAR10749 504 189 3,00E-47 106 101 95
AAAB23S6 355 388 200E-87 385 211 57 AAR10748 504 334 5008-91 178 176 98
ZP_0C169997261 343 1.00E-93 361 201 55 AAR10748 504 190 1.00E-47 280 139 49
AATS1849 505 336 2.00£-81 178 177 99 AAR10584 505 334 5.00E-81 178 176 98
AATS1648 505 194 8.00E42 106 104 98 AARI0594 5B0OS 194 6Q0E49 227 1285 55
AATB1848 508 336 2.00E-91 178 177 99 AATE1624 504 334 700E-91 178 176 98
AATS1848 505 194 8.0DE-42 106 104 98 AAT81624 504 1€1 9.CUE-48 301 136 45
AAT81622 505 336 200E91 178 177 9g AATE1623 504 334 7.00E-81 178 178 98
AATE1622 505 197 7.00E-50 227 128 55 AATB1623 504 181 S.00E-48 301 136 45
AATB1621 505 336 200E-81 178 177 99 CAA7E794 504 334 7.00E-81 177 176 99
AATB1621 505 196 $.00E-48 227 126 85 CAA73794 804 196 3.00E-48 227 {26 85
AATE1820 505 336 2.00E-81 178 177 9% CAA73781 504 334 7.00E-91 77 178 99
AATS1620 505 196 3.00E42 227 126 55 CAAT8781 504 197 7.00E-50 227 126 55
AATE1B19 508 338 200E-81 178 177 98 CAATB780 504 334 700E-91 177 176 9%
AATE1610 505 194 8.00E49 106 104 98 CAA78780 504 194 8.00E-49 106 104 98
AAT81818 505 336 2.00B-91 178 177 98 CAA78779 507 a34 7.00E-81 177 178 o8
AATBI61B 805 194 8.00E-48 106 104 98 CAA78779 607 194 8.00E-48 106 104 98
AATB1617 508 336 2.00E-91 178 177 98 CAA78778 504 334 7.00E-91 177 178 99
AATB181F 505 194 B8.C0E-48 106 104 98 CAA7B778 504 184 B.O0E-49 106 104 93
AATE1674 505 338 2.00E-91 178 177 98 CAAT8777 504 333 7.00E-91 177 178 99
AATE1614 508 197 1.00E-49 227 126 85 CAA78777 504 194 8.00E-49 106 104 98
AATB1613 508 336 20091 178 177 98 CAATETTE6 504 334 7.008-91 177 176 99
AATB1813 508 194 B.00E-49 227 125 55 CAATB776 504 194 B8.00E-48 106 104 98
AATBIBI2 805 338 2.00E-91 178 177 88 CAATB7?5 504 334 70091 177 176 99
AATBI61Z 505 197 1.00E-49 227 126 55 CAATE775 504 197 1.00E-48 227 126 55
AAR1TO745 508 338 2.00E-91 178 177 88 CAAT78774 504 334 7.00E-91 177 176 99
AARIO745 508 197 7.00E-50 324 142 43 CAA78774 504 197 7.00E-50 227 128 55
AAR10B28 504 338 2.00E-91 178 177 @89 CAA78773 507 334 7.00E-91 177 176 98
AAR10628 504 194 6.00E-49 309 141 45 CAAT8773 607 197 7.00E-50 324 142 43
AAR10624 508 338 200E-91 178 177 99 833187 504 334 7.00E-91 177 176 99
AARTDB24 508 194 8.00E-49 106 104 98 333187 504 197 1.00E-49 227 128 55
AAR10B22 508 336 2.00E-91 178 177 @8 AAAB3437 507 334 7.00E-81 177 178 99
AAR10622 508 194 8.00E-49 106 104 @8 AAAB34B7 507 194 8.00E-48 106 104 98
AAR10821 508 336 2.00E-91 178 177 98 AAAE3485 504 334 700B-91 177 178 99
AAR10B21 508 194 8.00E-49 108 104 9B AAAB3485 504 194 8.00E-48 106 104 98
AAR10618 505 336 2.00E-91 178 177 99 AAAB3481 507 334 7.00E-91 177 176 99
AART0OB18 505 197 7.00E-80 227 126 S5 AAAGI4ST 50T 194 8.00E-489 106 104 98
AARICB18 505 338 2.00E-91 178 177 99 AAABIAS0 504 334 7.00E-91 177 176 €9
AART0E1E 505 197 7.00E-50 227 128 55 AAASILB0 504 196 2.00E-49 227 126 55
AAR10816 505 338 2.00E-¢1 178 177 ©9 AATB1603 505 333 S.00E-81 178 176 98
AAR10816 505 194 8.00E-49 106 104 08 AATB1603 505 194 8.00E-49 106 104 @98
AARICB1D 505 336 2.00E-81 178 177 €9 AAA2TOBB 505 333 9.00E-81 178 176 98
AARI0610 505 194 8.00E-48 106 104 98 AAAZ7088 505 192 2.00E-48 108 103 97
AAR1QE08 504 338 2.00E-91 178 177 99 JU00S55 351 333 1.00E-80 354 186 55
AAR10808 504 183 2.00E-48 1068 103 97 AAAB3483 485 330 7.00E-90 177 176 98
AAR1T0B08 504 338 2.008-91 178 177 @98 AAAS3483 465 171 1.00E-41 a1 gt 100
AAR10608 504 193 2.00E-48 106 103 @7 AAR10625 504 330 1.00E-8¢ 178 173 97
AAR10604 505 336 2.00E-91 178 177 @8 AAR10625 504 187 1.00E-46 227 120 62
AART0604 505 194 8.00E-49 106 104 @B AAAB34G6 503 328 4.00E-82 177 172 97
52858 505 336 2.00E-91 178 177 99 AAAB348E  EO3 187 1.00E-46 227 120 52
Q82859 808 184 8.00E-49 108 4 o8 YP_049831 290 327 3.00E-88 302 187 61
AAA27002 505 336 2.00E-91 178 177 @9 578461 364 318 2.00E-86 365 203 55
AAAZ7092 505 194 8.00E-48 106 104 98 NP_992809 369 218 5.00E-86¢ 368 202 54
AAA2T7QS0 505 336 2.00E-81 178 177 88 NP_405406 369 318 5.00E-868 368 202 54
AAA27090 505 184 8.00E-49 106 104 98 AAQB5383 369 315 2.00E-85 368 201 54
AAAZ708E 484 338 2.00E-91 178 177 9¢ AAAB4387 493 318 4.00E-85 168 165 99
AAAZTOBS 494 174 $.002-43 85 a3 87 AAAB4387 493 194 800E-48 106 104 98
AAATT863 508 338 2,008-91 178 177 99 AAQ22873 488 311 4.00E-84 263 178 67

AAATTEE3 508 194 6.00E-48 227 125 58 AAQZ2673 488 160 1.00E-38 103 83 80
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Fig. 25B-Continued

Hit_ID Length Bitscore Expected Length #ident %S Hit_ID tength Bitscore Expected Length #ldent %S
AAR10889 505 311 AQ0E-B4 244 175 T A48658 595 138 5.00E-31 113 70 61
AARI0BED 508 175 5.00E-43 140 96 88 AAP13337 436 296 2.00g-78 300 175 58
BAD16577 488 310 8.00E-84 273 180 65 AAP13337 436 138 B.008-31 a2 87 72
BAD16577 438 168 3.00E-40 280 121 43 AAL30164 498 296 2.00E-7¢ 178 55 87
378460 358 310 1.00E-83 359 194 54 AAL30164 458 158 3.00E-37 174 04 54
AAQ2268C 488 309 2.008-83 283 177 &7 AARD7969 378 296 2.00E-79 223 158 71
AAQ22680 4838 180 1.00E-28 103 33 80 BAAZ5088 565 296 2.008-78 302 176 5B
AAL30165 487 308 4.00&-83 256 177 69 BAABENEBY &65 133 2.00E-30 102 86 64
AAL30185 487 158 7.00E-38 103 32 79 AAP13309 554 296 2.60E-79 237 61 67
CAD99230 4684 308 5.00E-83 262 173 66 AAP13309 §54 141 8.00E-33 295 1056 35
CAD98230 454 117 1.00£-28 75 58 78 AAFB5784 854 286 2.00B-79 237 161 67
AAR10681T S05 308 5.00E-83 244 172 70 AAF85764 554 13 3.00E-32 283 104 35
AAR10691 505 171 T.00E-42 140 24 67 AAQ22687 503 286 3.00E-79 178 155 87
AAR106G30 505 308 5.00E-83 244 172 70 AAQ22687 503 168 7.00E-38 286 1t 41
AAR1069C 805 173 2.00E-42 140 9& 67 AAP13324 B45 285 3.00E-79 218 157 72
AAQ22683 £25 308 1.00£-82 288 184 81 AAP13324 545 140 1.0CE-32 172 85 49
AAG22683 525 149 4.00E-35 92 76 8z AAP13324 545 32 7.10E+Q00 219 a1 23
BAD14980 524 306 1.00E-82 299 184 61 GAA85351 565 295 3.00E-79 222 156 70
BAD14980 524 150 1.00E-35 82 77 83 CAAB5351 565 133 2.00E-30 102 66 a4
AAQ22684 525 305 3.00E-82 299 184 61 AAQ22689 557 285 3.00E-7G 284 1686 59
AAQ22684 525 149 4.00E-35 22 76 82 AAQ22BB8 657 141 B.OGE-33 115 71 81
AAB17947 585 305 3.00E-82 274 170 &2 AAP13336 447 285 3.00E-79 274 171 82
AABI17947 585 142 5.008-33 115 74 64 AAP13338 447 134 1.00E-30 g2 67 72
544982 524 305 4,00E-82 299 183 81 AAP13318 578 295 3.00E-7¢ 236 161 68
5449082 524 148 5.C0E-35 92 Kl 82 AAP13318 579 140 1.00E-32 118 72 82
AAGEEAIR BB 306 4.008-82 274 168 81 AAP133168 3557 295 3.00E-79 264 168 59
AAGHEB938 588 142 5.00E-33 118 74 a4 AAP13316 657 142 5.00E-33 115 71 81
AAGQ22876 585 309 400E-82 274 169 81 AAP13307 662 295 3.00E-78 257 168 65
AAQR226Y6 585 142 &00E-33 1158 74 84 AAP13307 562 142 3.008-33 273 102 37
AAP13300 &85 305 4.008-32 267 168 62 AAP13208 436 285 4.00E-72 291 174 58
AAR13300 585 142 5.00E~33 115 74 54 ARP13298 436 135 6.00E-31 92 67 72
AAF71897 &a88 305 4.00E-82 2867 168 62 AAL30IE7 545 295 4.00E-78 218 157 72
AAF71887 585 142 5.00E-33 115 74 64 AAL3IGI67 545 140 1.00E-32 172 as 49
AAQ22685 525 304 6.00E-82 289 183 61 AAQ22(81 447 294 8.06E-73 290 171 B8
AAQ22B8B5 5285 148 4.00E-35 9z 7% 82 AAQ2I681 447 137 1.00E-31 314 115 36
AAFT1901 585 304 7.00E-82 274 169 61 AAF13326 447 294 6.00E7¢ 29C 171 88
AAF71301 585 142 5.00E-33 116 74 64 AAPR13326 447 137 2.00E-31 314 114 36
C43658 £84 303 2,00E-81 267 169 63 AAP13302 B70 284 6.00E-73 247 162 65
c48658 584 141 8.00E-33 115 73 53 AAF13302 €70 147 2.00E-3¢ 312 1034 33
BAD14957 423 301 6.00E-81 296 186 62 AAP13334 564 294 8.00E-79 222 156 70
BAD14957 423 141 8.00E-33 87 78 86 AAP13334 564 133 2.00E-30 102 86 64
AAP13208 548 300 1.00E-80 266 171 64 AAL30168  £64 204 8.00E-78 222 156 70
AAP13288 548 140 1.00E-32 102 69 &7 AAL3D1G8 664 132 4.00E-30 102 68 64
AAP13321 555 299 2.00E-80 20885 171 &7 NP_70780¢ 850 293 1.006E-78 202 154 76
AAP13321 585 140 1.00E-32 116 71 &1 NP_707802 550 140 1.00E-32 116 71 ot
848658 585 288 2.DOE-80 223 187 70 AAG22690 440 293 1.00E-78 288 177 61
B48658 595 138 3.00E-32 258 106 41 AAQZZ690 440 137 2.00E-31 312 109 34
AAGQZZGB2 595 298 3.00E-80 223 157 70 AAN34T7SG 408 293 1.00E-78 178 153 85
AALI22682 595 137 1.00E-31 113 71 82 AANS477S 498 155 3.00E-37 174 94 54
AMQZ2879 595 298 3.00E-80 223 157 70 AAP13311 576 203 1.00E-78 299 171 57
AAQZ2678 595 137 1.00E-31 113 71 62 AAP13311 576 142 4.00E-33 287 111 38
NP_754230 595 208 - 3.00E-80 223 167 70 AAP13332 572 293 1.008-78 229 160 6%
NP_754230 595 138 5.00E-32 255 1068 41 AAP13332 572 144 1.00E-33 116 73 52
AAP13331 568 2088 3.00E-80 223 160 71 AAP13332 572 32 710E+00 221 44 19
AAF13331 588 140 1.00E-32 114 74 64 AAP13308 550 293 1.008-78 202 154 76
AAP13305 8595 298 2.00E-80 223 187 70 AAP13308 550 140 1.002-32 118 71 81
AAP13305 5988 137 1.00E-31 113 71 62 AAF32260 850 263 1.00E-78 202 184 76
BAABLOBE 568 298 3.00E-80 223 1680 71 AAF32280 550 4138 7.00E-32 276 102 36
BAABS085 568 141 6.00E-33 270 104 38 AAQ22677 436 283 2.00E-78 291 169 58
CADQ7427 545 208 5.00E-80 246 183 86 AAQ22677 436 134 8E-31 92 67 72
CADY7427 545 91.3 1.00E-17 B84 45 53 AAP13328 559 292 2.00E-78 179 149 83
AAP13313 588 297 9.00E-80 219 182 73 AAP13328 5859 139 4,00E-32 113 89 61
AAP13313 588 142 3.00E-33 149 83 65 AAF13320 443 291 4.00E-78 288 17€ 61
AAQZ2674 44T 206 1.00E-79 290 172 59 AAP13320 443 138 5.00E-31 316 107 33
AAQZ2674 447 135 3.00E-31 181 87 48 AAN34780 488 291 500E-78 178 152 85
AAP13335 603 295 1.60E-70 222 187 70 AAN2478C 498 158 3.00E-37 174 94 54
AAP13336 606 139 3.00E-32 163 81 49 AAR1TD708 413 291 5.00E-78 275 178 63

A486568 595 296 2.00E-79 223 166 €9 AART0708 413 150 1E-35 100 7@ 79
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Fig. 25B-Continued

Hit_1D Length Bitscore Expected Length #ident %S Hit_ID Length Bitscore Expected Length #ldent %S
AAR10698 421 281 5.00E-78  27¢ 170 61 AAR10718 426 149 2.00E-35 174 a1 52
AAR1CE88 421 182 5.00E-36 102 7% 77 AARIO71T 422 288 50077 214 161 75
BAAD5151 568 291 5.00E-78 263 158 60 AARIO71T 422 150 1.00E-35 100 79 79
BAADS151 568 140 1.00E-32 114 74 64 AAR1IQ706 422 288 5.00e-77 214 161 75
AAQ22685 610 291 6.0DE-78 191 151 79 AARIO706 422 1860 1.00E-35 100 79 79
AAQ22686 610 145 4.00E-34 287 108 87 AAR10BB6 501 258 5.00E-77 216 158 73
AAP13322 570 291 8.00E-78 179 150 83 AAR1T0666 501 166 2.00E-37 100 82 82
AAP13322 570 138 3.00E-32 234 88 37 AAR10662 500 288 B8,00E-77 208 157 78
AAP13310 613 291 6.00E-78 191 161 79 AAR1I0659 500 156 2.00E-37 100 82 82
AAP13310 813 148 3.00E-34 285 108 38 AAR10658 500 288 500E-77 208 187 75
CAD@g229 453 291 6.00E-78 251 164 &8 AAR10858 500 156 2.00E-37 100 82 82
CADD8229 453 117 1.00E-25 75 59 78 AAR10543 800 288 500E-77 208 157 75
BAABS087 570 290 1.00E-77 229 169 69 AAR10543 600 154 7.00E-37 100 81 81
BAAB5087 570 144 1.00E-33 116 73 62 AAR10667 501 287 7.00E-77 216 158 73
BAA85087 570 32 7.10E+00 221 44 19 AAR10667 601 156 2,00E-37 100 82 82
BAD14961 528 280 1.00E-77 296 177 59 NP_416433 498 287 9.00E-77 177 146 82
BAD14961 529 151 8.00E-36 203 112 38 NP_418433 498 149 4,00E-35 151 80 52
AAP13327 432 200 1.00E-77 286 169 59 AAGI22678 426 287 9,00E-77 258 163 €3
AAP13327 432 136 2.00E-31 253 102 40 AAQ22678 426 138 7.00E-32 232 a3 40
AAP13323 428 290 1.00E-77 267 166 62 AATS1632 500 287 9.00E-77 206 157 76
AAP13323 428 134 1.00E-30 127 74 68 AATB1632 500 152 4,00E-36 88 79 80
AAL301E6 428 290 1.00E-77 267 168 62 AAT816831 500 287 9.00E-77 198 1854 77
AAL30G1IE6 428 131 7.00E-30 127 73 57 AAT81631 500 156 2.00E-37 100 8z 82
AAR10700 421 290 1.00E-77 271 170 62 CAA35488 498 287 9.00E-77 177 146 82
AAR10700 421 162 5.00E-36 102 7% 77 CAA35488 498 151 6.00E-36 244 101 41
AAR10699 421 280 1.00E-77 271 170 62 AAR1T0755 422 287 9.00E-77 211 158 75
AAR10689 421 152 5.00E-36 102 e 77 AAR1QO785 422 1560 1.00E-35 100 79 79
AAR10695 421 290 1.00E-77 175 163 87 AAR10669 493 287 9.00E-77 108 154 77
AAR10696 421 289 2.00E-77 175 153 87 AART0669 483 156 2.00E-37 100 82 82
AAR1TD686 421 152 5.00E-36 102 79 77 AAR10868 481 287 Q.00E-77 245 162 68
AAR10694 421 289 2.00E-77 175 183 87 AAR10868 481 156 2.00E-37 100 B2 82
AAP13325 £561 289 2.00E-77 233 162 69 AAR105656 5601 287 8.00E-77 206 157 78
AAP13325 561 150 1.00E-35 278 102 36 AAR10665 501 156 2.00E-37 100 82 az
AAR10758 422 239 2.00E-77 284 175 61 AAR10664 501 287 9.00E-77 206 157 78
AAR10758 422 150 1.00E-35 100 7 79 AAR10664 501 154 7.00E-37 100 81 81
AAR1T0544 500 288 3.00E-77 208 167 75 AAR10662 500 287 9.00E-77 206 187 78
AAR10544 500 155 4,00E-37 100 81 81 AAR10662 500 156 2.00E-37 100 82 82
BAADS153 549 288 3.00E-77 234 159 67 AAR10680 500 287 9.00E-77 198 154 77
BAADS5153 549 135 6.00E-31 240 86 35 AAR10680 500 166 2.00E-37 100 82 82
AAP13326 428 288 4.00E-77 258 164 83 AAR10580 502 287 9.00E-77 220 160 72
AAF13328 426 138 7.00E-32 232 93 40 AAR10580 502 167 1.00E-37 100 82 82
AAP13318 570 288 4.00E-77 179 149 83 AAR1O721 421 286 1,00BE-76 175 162 86
AAP13319 570 139 4.00E-32 237 91 38 AAR1C721 421 150 1.00E-35 100 79 79
AAF32251 426 288 4.00B-77 258 164 63 AAR1C713 421 286 1.00E-76 175 152 86
AAF32281 426 136 3.00E-31 92 69 75 AAR10713 421 150 1.00E-38 100 78 79
AAR1T0710 422 288 4.008-77 237 164 ©69 AAR10657 500 2886 1.00E-76 198 154 77
AARTO710 422 148 5.00E-35 100 78 78 AAR10657 500 152 4.00E-36 98 79 8¢
AATB1644 428 288 5.00E-77 214 181 75 AAQ22675 426 288 200E-76 268 163 63
AAT81644 426 150 1.00E-35 100 79 79 AAQ22675 4206 136 2.00E-31 232 92 3g
AATE1643 422 288 5.00E-77 214 181 75 AAR10546 501 286 2.00E-7€ 2086 157 76
AATEIB43 422 148 5.00E-35 100 78 78 AAR1TDB46  EO1 156 2.00E-37 100 82 82
AATEIB4Z 424 288 5.00E-77 214 161 75 BAD14977 516 286 2.0DE-T6 291 170 58
AATE1642 424 160 1.00E-35 100 70 79 BAD14877 516 146 3.00E-34 g5 75 78
AATE1811 502 288 5.00E-77 220 160 72 AATB160G 502 286 2.00E-76 220 169 72
AATE1611 502 187 1.00E-37 100 82 B2 AAT81609 502 157 1.00E-37 100 82 82
AAT81610 502 288 5.00E.77 220 160 72 AAR10562 489 286 2.00E-76 209 188 75
AATBIBGI0 502 157 1.00E-37 100 82 82 AAR10562 499 168 5,00E-38 338 127 37
AAP13330 501 288 5,00E-77 220 156 70 AAR105681 489 286 2.00E-76 209 188 75
AAP13330 501 134 1.00E-30 151 77 50 AAR10561 480 158 7.00E-38 338 127 37
AARIO761 422 288 5.00E-77 214 161 75 AAR1055¢ 489 286 2.00E-76 208 158 75
AARI0761 422 148 5.00E-35 100 78 78 AAR1T0559 489 158 7.00E-38 338 127 37
AAR10760 422 288 5.00E-77 214 161 75 AAR105568 489 286 2.00E-76 209 168 75
AAR10760C 422 150 1.00E-35 100 79 78 AAR10558 489 157 9.00E-38 338 127 37
AARTOTIG 422 288 5.00E-77 214 181 75 AAR10557 499 286 2.00E-76 209 158 75
AARTO718 422 150 1.00E-35 100 79 78 AAR10567 499 158 7.00E-38 338 127 37
AAR10717 426 288 5.00E-77 214 161 78 AAF32256 420 285 4,00E~-76 269 160 68
AARTO717 426 151 8.00E-38 174 92 52 AAF3225¢ 420 135 6.00E-31 138 77 55

AART071E 426 288 6.00E-77 214 161 75 AAR10714 421 285 4,00B.76 175 151 86
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Fig. 25B-Continued

Hit_iD tength Bitscore Expected Length #ldent %8 Hit_ID Length Bitscore Expected Length #ldent %S
AAR1T0714 421 150 1.00E-35 100 79 79 AAR10739 506 154 7.00E-37 100 80 80
AAR10672 495 285 4.00E-76 306 176 57 AAR1I0512 506 282 3.00E-75 232 15¢ €8
AAR10572 495 149 3.00E-36 89 76 85 AAR10512 506 155 4.Q0E-37 100 81 81
NP_B41632 275 285 5.00E-76 297 159 53 AARI0511 506 282 3.00E-75 232 159 68
CAD97429 408 285 5.00E-78 179 145 &1 AAR10511 506 155 4.00E-37 100 81 81
CAD97428 408 887 2.00E-16 285 82 28 AAR10488 506 282 3.00E-75 232 158 68
AAT81605 495 285 5.00E-76 306 176 57 AAR10488 506 156 4.00E-37 100 81 81
AATB1605 495 151 6.00E-36 a6 78 81 AAR10488 506 282 3.00E-75 232 159 68
AAP13303 420 285 5.00E-76 189 147 77 AAR1ID488 508 158 4.00E-37 100 81 81
AAP13303 420 137 2.00E-31 138 78 £8 AAC43352 506 281 4.00E-75 228 156 68
AAR10720 422 285 500E-76 211 168 74 AAC43352 506 155 4.00E-37 100 81 &1
AAR10720 422 150 1.00E-38 100 79 78 AAR10504 508 281 4.00E-75 268 163 60
AAR10575 485 285 5.00E-76 306 175 §&7 AAR10504 506 185 4.00E-37 100 81 81
AART05875 495 151 6.0DE-36 96 78 81 AAR1T0495 508 281 4.00E-75 268 162 60
AAR10574 495 288 500E-76 306 178 57 AAR10495 506 165 4.00E-37 100 81 81
AART0574 4895 151 6.00E-36 96 78 81 AAR10754 494 281 5.00E-75 175 148 84
AAR10515 801 288 5.00E-76 176 150 85 AARI0784 494 152 4.00E-36 o8 79 80
AAR10815 501 166 4.00E-37 100 81 81 AAC43351 506 281 5.00E-76 175 146 &4
AAR10729 501 284 6.00E-76 215 157 73 AAC43351 508 185 4.00E-37 100 81 81
AAR10729 501 182 4.00E-36 98 72 80 AAC43348 508 281 5.00E-76 1756 148 84
AAR10728 501 284 6.00E-76 215 157 73 AAC43348 508 154 7.00E-37 100 81 &1
AAR10728 501 162 4.00E-36 98 72 80 AAR10751 4985 281 5.00E-75 175 148 84
AAR10716 426 284 6.00E-76 214 160 74 AAR10751 485 148 7.00E-35 98 77 78
AAR10716 426 149 2.00E-35 174 91 52 AAR10750 405 281 5.00E-76 175 148 84
AAR1I0702 489 284 6.00E-76 192 152 79 AAR10750 495 152 4.00BE-36 96 79 80
AAR1T0702 499 153 2.00E-36 100 83 80 AAR10743 E£06 281 5.00E-75 175 148 84
CAA27130 509 284 8.00E-76 175 150 85 AARI0743 506 155 4.00E-37 100 81 a1
CAAZ27130 509 148 4.00E-35 91 7% 83 AAR10742 506 281 5.00E-75 175 148 84
NP_456520 506 284 8.00E-76 175 150 86 AAR10742 506 165 4,00E-37 100 81 81
NP_456520 508 149 4.00E-36 91 7% 83 AAR10741 508 281 5.00E-75 176 148 B84
AAQZ2BBEB 420 284 8.00E-76 189 147 77 AAR10741 506 154 1.00E-36 100 80 80
AAQ22688 420 1358 B8.00E-31 138 77 55 AARIO740 506 281 5.00B-78 175 148 ©4
AATB1639 506 284 8.00E-76 175 180 85 AAR1T0740 508 155 6.00E-37 100 81 81
AAT81639 506 149 4.00E-36 91 6 83 AAR1TO730 495 281 5.00E-75 175 148 84
AAT81608 506 284 8.00E-76 175 160 85 AAR10730 495 185 6.00E-37 245 105 42
AATE1608 506 149 4.00E-35 91 8 83 AAR10724 404 281 8.00E-76 175 148 84
AAT81607 508 284 800E-76 175 150 85 AAR10724 484 158 5.00E-38 272 108 39
AATB1607 506 150 1.00E-35 91 77 B4 AAR10882 409 281 5.00E-75 175 148 84
AAR1T0645 41¢ 284 800E-76 176 150 85 AAR10682 488 154 1.00E-36 100 80 80
AAR10B468 419 149 4.00E-35 a1 786 83 AAR1I0B81 499 281 5.00E-75 175 148 84
AAR10588 506 284 8.00E-76 175 150 85 AAR10681 499 164 1.00E-36 100 80 80
AART0588 506 150 1.00E-35 91 77 84 AAR10648 495 281 5.00E-76 175 148 84
AAR10514 506 284 8.00E-76 175 150 85 AAR10648 495 162 4.00E-36 98 79 &0
AAR1T0514 506 150 1.00E-35 91 77 84 AAR10667 506 281 5.00E-76 175 148 &84
S08638 506 284 8.00E-78 1756 150 86 AAR10567 506 155 400E-37 100 81 81
S09638 505 149 4.00E-36 91 7% 83 AART0566 500 281 5.00B-75 176 148 84
NP_461898 506 283 1.00E-76 232 160 68 AAR10566 500 157 1.00E-37 100 8z 82
NP_461508 506 165 4.00E-37 100 81 &1 AAR1D564 560 281 5.00E-75 175 148 &84
YP_151805 506 283 1.00E-75 279 1656 &9 AAR10564 500 168 4.00E-37 100 81 81
YP_151805 506 155 4.00E-37 100 81 a1 AAR10542 495 281 5.00E-76 175 148 84
AAR1I0471 601 283 1.00E-75 295 169 &7 AAR10542 495 185 6.00E-37 100 81 81
AAR10471 501 151 6.00E-38 98 78 79 AAR1T0538 501 281 500E-768 175 148 B84
AAR10484 508 283 1.00E-75 232 160 &8 AAR10538 501 156 4.00E-37 100 81 81
AAR10484 506 165 4.00E-37 100 81 81 AART0538 601 281 5.00E-75 176 148 84
CABE5GE0 458 283 2.00E-75 247 162 65 AAR1T0838 501 165 4.00E-37 100 81 81
CABB5980 456 139 3.00E-32 a8 71 80 AAR1T0536 501 281 5.00E-75 175 148 84
AAR1I0737 506 283 2.00E-75 229 160 69 AARI0E36 501 165 4.00E-37 100 81 81
AARI0O73I7 506 154 9.00E-37 150 87 &8 AAR10832 501 281 5.00E-75 175 148 84
AAR10735 506 283 2.00E-75 229 160 €8 AAR10832 501 165 4.00E-37 100 81 81
AAR10735 506 154 1.00E-38 100 80 80 AAR10530 501 281 5.006-76 1758 148 84
AAR10703 499 282 2.00E-75 199 184 77 AAR1T0630 501 165 4.00E-37 100 B1 81
AAR10703 499 181 8.00E-36 o8 78 79 AAR10527 501 281 5.00E-75 175 148 84
AAR10498 508 282 2.00E-76 275 164 59 AAR10527 501 185 4.00E-37 100 81 1
AART0489 506 188 4.00E-37 100 81 81 AAR10523 501 281 5.00E-76 178 48 B4
AARTO508 506 282 3.00E-¥6 232 168 68 AAR10523 501 168 4.00E-37 100 81 81
AAR10508 506 166 4.00E-37 100 81 81 AAR10521 501 281 5.60E-75 175 148 84
CAD22870 280 282 3.00E-76 286 1687 56 AAR10521 501 1565 BE-37 100 81 a1

AAR10730 508 282 3.00E-76 217 158 71 AAR10518 501 281 5.00E-75 175 148 84
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Fig. 25B-Continued

Hit_iD Length Bitscore Expected Length #ident %S Hit_ID Length Bilscore Expected Length #ident %5
AART0518 501 168 8.00E-37 100 81 81 AAR10884 4899 154 9.00E-37 a8 a0 81
AAR1TOE05 465 281 5.00E-76 175 148 84 AARTOGB3 499 280 8.00E-75 175 148 84
AAR1T0508 465 158 4.00E-37 10D 81 a1 AART0683 488 154 9.00E-37 28 &0 31
AAR10501 508 281 5.00E-76 175 148 84 AAR1T0B79 488 280 9.00E-75 175 148 84
AARI0B01 506 168 4.00E-37 100 &1 81 AAR1TOG79 488 168 4,00E-37 100 81 81
AART0496 506 281 5.00E-78 175 148 84 AARTOB78 &08 280 8.00E-76 175 148 84
AAR10496 508 155 4.00E-37 100 81 #& AART0678 506 158 4.00E-38 100 83 83
AAR10484 506 281 5.00E-76 175 148 B4 AARIDB77 508 280 9.00E-76 175 148 84
AAR10494 506 185 4.00E-37 100 81 81 AARIUBY? 508 158 5.00E-38 28 82 a3
AAR10674 493 281 7.00E-76 228 160 69 AART0676 4891 280 9.00E-78 175 148 &4
AARIDB74 493 147 1.00E-34 a8 7T 78 AARTOB7E 491 152 4.00E-36 28 79 80
AARTOB73 493 281 7.00E-75 229 160 69 AART0B75 491 280 9.00E-76 176 148 84
AARI0B73 483 152 4.00E-38 98 79 80 AAR1TDB75 491 152 4.00E-36 98 78 &80
AARTO5361 499 281 7.00E-76 217 187 72 AARTOBE3 485 280 Q.00E-78 175 148 &4
AARTOE51 499 155 6.00E-37 100 81 81 AAR10663 495 157 1.00E-37 245 106 43
AAR10548 488 281 7.00E-758 217 157 72 AAR106844 495 28D 9.00E-75 175 148 84
AAR10548 489 158 8.00E-37 100 81 81 AAR1TDB44 485 162 4.00E-38 28 79 B0
CAAZT7120 483 280 9.00E-78 175 148 B4 AAR10637 485 280 9.00E-75 175 148 84
CAAZ7129 493 154 1.00E-36 329 126 38 AAR1I0B37 485 1562 4.00E-36 98 79 80
CAAZT128 498 280 9.00E-75 175 148 B84 AAR10B33 495 280 5.00E-758 175 148 84
CAAZT128 498 157 9.00E-38 100 83 83 AAR10633 495 182 4.00E-36 98 7% 80
AAR1T0534 501 280 9.00E-75 175 148 84 AARIDE81 501 280 9.00E-75 175 148 84
AARTO534 501 155 4.00E-37 100 81 81 AART0581 501 152 4.00E-38 98 79 a0
AAR1T0E03 506 280 9.00E-785 175 148 84 AART0579 501 280 9.00E-76 175 148 84
AARTOED3 508 154 7.00E-37 98 g0 B1 AAR10879 501 184 7.00E-37 100 81 81
NPE_460912 495 280 9.00E-75 178 148 B84 AARTQ5768 501 280 9.00E-75 175 148 84
NP_450912 495 152 4.00E-36 98 79 B0 AAR10676 501 154 7.00E-37 100 81 81
AATBIBA7 501 280 8.00E-78 175 148 84 AAR1T0569 4956 280 9.00E-75 175 148 84
AATB1847 501 154 7.00E-37 160 81 81 AAR10669 495 156 2.00E-37 100 82 82
AATB1646 499 280 9.00E-75 175 148 84 AAR10568 485 280 9.00E-75 175 148 84
AATBIB4S 499 155 4.00E-37 100 81 81 AARTOS68 485 186 2.00E-37 100 az 82
AAT81641 489 280 9.00E-75 175 148 84 AAR10563 498 280 9.00E-78 175 148 &4
AATE1641 499 154 9.00E-37 98 80 8t PARID563 458 155 6.00E-37 100 8t 81
AATS1640 495 280 9.00E-75 175 148 84 AART0555 488 280 9.00E-75 175 148 84
AATE1640 495 152 4,00E-36 o8 79 B0 AAR10555 485 1656 6.00E-37 100 a1 81
AATB1638 493 280 9.00E-75 175 148 B4 AAR10553 485 280 9.00E-75 175 148 84
AATE1638 493 152 4,00E-36 28 79 80 AAR10853 485 165 4.00E-37 100 a1 81
AATE1623 495 280 9.00E-75 175 "148 B4 AARTO528 501 280 9.00E-78 175 148 84
AATE16829 495 188 2.00E-37 245 108 43 AAR105625 501 168 6.00E-37 100 81 at
AATB1627 495 280 9.00E-75 175 148 B4 AAR10524 501 280 9.00E-76 175 148 84
AATB1627 495 152 4.00E-38 98 79 80 AART0624 501 158 6.00E-37 100 8t 81
AATBIE0E 501 280 9.00E-78 175 148 84 AART0513 495 280 9.00E-76 175 148 84
AATE1606 501 184 7.00E-37 100 81 81 AART0513 485 168 6.00E-37 100 81 -
AAT81604 495 280 9.00E-75 175 148 84 AAK20804 504 280 9.00E-75 173 148 &5
AATB1604 485 186 2.00E-37 100 82 82 AAK20804 504 149 4.00E-35 91 76 83
AATEB767 41 280 9.00E-78 178 148 84 507278 494 280 9,00E-75 175 148 &4
AATE8767 491 136 2.00E-31 30 71 78 507276 494 157 9.00E-38 100 83 83
CAAZ8180 483 280 8.00E-78 175 148 &4 308637 489 280 9.0CE-75 175 148 84
CAA28190 483 152 4.00E-36 98 79 80 509637 489 154 1.00E-36 329 126 38
AAO13791 8501 280 9.00E-76 175 148 84 AAFBO752 501 280 1.00E-74 175 148 84
AAO13791 501 154 1.00E-36 100 80 80 AAFB0752 501 154 7.00E-37 100 g1 81
AAL1BOE3 487 280 D.00E-76 175 148 84 AAR10652 495 280 1.00E-74 175 147 B4
AAL16053 487 129 4.00E-29 85 66 77 AARIDBEZ 485 152 4.00E-36 98 70 BO
AAR10738 508 280 9.60E-756 175 148 84 AAR1T0473 494 280 1.00E-74 175 147 B4
AART0738 506 158 6.00E-37 100 a1 81 AART0473 494 153 2.00E-36 100 80 80
AARITO731 500 280 9.00E-75 175 148 84 AAR10472 494 280 1.00BE-74 175 147 84
AAR10731 500 152 4.00E-36 98 79 80 AAR10472 494 152 3.00E-36 98 79 80
AARTO725 486 280 9.00E-75 176 148 84 AAB33953 397 280 1.00E-74 276 169 61
AAR1T0725 496 185 4.00E-37 100 a1 81 P&52615 501 279 2.00E-74 175 147 &84
AAR1T0723 486 280 8.00E-76 1758 148 84 P52615 501 155 4.00E-37 100 81 81
AARTO723 498 153 2.00E-3¢ 100 80 80 AAT81845 496 279 3.00E-74 175 147 84
AAR10722 486 280 9.00E-75 175 148 84 AATE1645 496 183 2.00E-36 100 80 80
AARTD722 488 152 3.00E-38 898 79 80 AAP13304 456 279 3.00E-74 245 160 65
AART0693 495 280 9.00E-75 1756 148 84 AAF13304 456 142 3.60E-33 80 73 81
AART0693 488 154 7.00E-37 100 81 81 AAR1T0732 500 279 3.00B-74 175 147 84
AAR10682 485 280 8.00E-76 175 148 84 AAR1O732 500 153 2.00E-36 100 80 B8O
AART0692 485 152 4.00E-36 98 79 80 AAR10685 499 279 3.00E-74 175 147 84

AAR1I0884 480 280 9.00E-78 175 148 34 AAR1IOBES 499 1582 4.00E-36 98 79 80
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Fig. 25B-Continued

Hit_ID Length Bitscore Expected Length #ident %S Hit_ID  Length Bitscore Expected Length #ident %S
AAR10477 506 279  3.00E-74 232 158 68 AADZ8528 595 254  500E-B67 248 143 57
AAR1TD477 506 165  4.00B-37 100 81 81 AAD28628 555 129  3.00E-29 108 67 63
AART0470 497 279 3.00E-74 175 147 84 ZP_D0091764573 254  Q.00E-87 262 144 54
AART0470 497 185  3.00E37 273 112 41 ZP_D0091764573 133  4,00E-32 S0 71 78
YP_150203 495 278 3.00E-74 175 147 84 AATOG391 468 253  2.00E-68 158 134 84
YP_150205 495 156  2.00E-37 100 82 B2 AATOB381 468 123 2.00E27 117 70 58
AAR10582 501 278  3.00E-74 175 147 B4 AAP13314 461 251 6.00E-86 177 133 75
AAR1T0582 501 152  400E-38 98 79 80 AAP13314 451 118  B.00E-26 280 93 33
AAR1T0556 405 278  3.00E-74 175 147 84 AAC45643 303 250 1.00E-65 303 140 46
AAR1T0556 495 155  6.00E-37 100 &1 B1 ZP_00173465265 243  2.00E-65 297 145 48
1wcu 4g4 278  3.00E-74 174 147 84 AATOG3G0 460 248 200E05 156 132 83
1UCU 494 150 1.00E-35 98 78 79 AATOB390 460 123 2.00E-27 189 82 43
AAB33952 405 278 3.00E-74 174 147 84 AAP13315 309 245  3.00E-65 158 127 80
S15121 494 278 3.00E-74 174 147 84 AAP13315 369 107 1.00E-22 304 93 30
S15121 494 162  4.00E-36 98 79 80 AAQS1841 282 248  B.00E-85 297 137 46
AAP13301 461 278  G.00E-74 244 157 64 AAL1EDS4 455 248  6.00E-65 157 130 82
AAP13301 481 142  3.00E-33 80 73 81 AAL1B054 455 116 3.0DE-256 78 59 75
AAR1OB40 495 278  B.00E-74 175 147 84 ZP 00288126272 247  BOODE-B5 296 145 48
AAR1T0G49 495 152  4.00E-38 08 79 80 AAQB1540 282 246 2.00E-84 297 137 46
AZ4262 480 277  7.00E-74 175 146 83 AACT2199 277 243  2.00E-63 202 138 46
A24262 480 153  2.00B6-36 100 80 80 AAF18180 305 242  3.00E-63 304 141 46
AAD28524 558 276  2.00E-73 258 154 59 AAC45642 305 239  3.00E-62 304 139 45
AAD28524 558 123 2.00E-27 103 64 82 ZP_00289013268 238  5.00E-62 202 133 45
AAD28521 560 276  2.00E-73 258 154 &9 AAF19179 306 238 7.00E-62 305 142 46
AAD28521 560 132  5.00E-30 107 68 83 ZP_00149772273 236 1.00E-61 206 131 44
AANS2540 416 275  3.00E-73 222 151 88 AACTO723 281 236 2.00E-61 296 129 43
AANS2540 416 143  2.00E-33 335 118 35 ZP_00289014271 236  2.00E-61 296 133 44
AAP13317 455 275  3.00E-73 238 159 66 NP_718702 272 236 2.00E-61 207 140 47
AAP13317 435 140 1.00E-32 90 72 80 ZP_00274388386 238 20DE-61 167 122 73
AAN7TI06 449 275  5.00E-73 243 158 65 ZP_00274388386 135  6.00E-31 82 68 73
AANTT106 449 126  3.00E-28 85 65 76 ZP_00289011271 238 3.00E-61 296 133 44
AAP13312 480 274  6.00E-73 158 141 89 ZP_00288132271 235  4.00E-61 295 136 46
AAP13312 480 142  3.00E-33 90 73 81 ZP 00288131271 234  6.00E-61 295 136 46
AANT7105 454 274  B.00E-73 242 185 64 ZP_00209845314 234  7.00E-61 206 137 48
AANTTI0S 454 126 3.00E-28 85 65 76 ZP_00288133271 233 1.00E-60 295 135 45
AAP13308 502 273 1.00E-72 281 166 59 YP_148084 297 233 2.00E-60 303 133 43
AAP13308 502 144 1.00E-33 68 73 82 NP_718783 273 233 2.00E-60 297 138 46
AAD28523 565 273  200E-72 208 143 68 BADDS421 282 233  2.00E-60 209 137 45
AAD28523 565 117 2.00E-25 98 80 60 AACT2198 278 232  3.00B-60 2056 137 46
NP_883763 392 272 2.00E-72 392 180 45 AAL57341 283 231 B.OOE-0 300 138 46
AANT7108 455 272  200E-72 158 140 88 ZP_00288136271 230  1.00E-58 208 132 44
AANTT109 455 130 1.0DE-29 294 104 35 AAK14985 348 230 1.00E-59 348 157 45
AAR10726 499 272  200DE-72 197 148 75 AAK14607 350 230 1.00E-589 350 154 44
AAR10726 499 182  4.00E-36 98 78 80 AATB6134 274 279  2.00E-58 289 127 43
AAD28519 523 272 3.00E-72 251 156 62 ZP_00211482272 229  2.00E-59 281 134 46
AAD28519 523 128  7.00E-29 93 82 68 AATBE133 274 229  2.00E-59 289 127 43
AANT7108 448 271 500E-72 236 157 66 7P 00289022272 228  4.00E-59 206 138 45
AAN77108 448 121 900E-27 85 62 72 NP_954080 276 278  5.00E-59 288 133 44
AAN77107 452 270 1.00E-71 158 139 889 BADOG420 282 227  9.00E-59 299 131 43
AANT7107 452 124 1.00E-27 &4 64 76 BADO1155 282 226  2.00E-58 299 131 43
AAD28529 555 268 500E-71 253 151 59 NP_791772 282 223 1.00E-57 297 129 43
AAD28529 555 132 5.00E-30 107 68 63 AAG15518 281 222 3.00E-57 291 129 44
NP_879790 391 268  B.00E-71 391 182 46 BADOS419 282 222  4.00E-57 207 129 43
NP_880078 391 266  200E-70 391 183 46 BACS54116 116 220  1.00E-56 116 116 100
AADZB525 560 265  4.00E-70 204 140 68 NP_622175 276 220 1,00E-56 206 134 45
AAD28B525 560 114  1.00E-24 97 58 59 2P 00302555327 219  2.00E-56 323 133 40
AAD2B518 550 266  4.00E-70 254 149 58 NP_B71067 421 219  2.00E-56 181 109 60
AAD2B518 550 119  3.00E-26 101 63 62 NP_B71067 421 120 2.00E-26 345 109 31
AAD28526 508 265  5.00E-70 247 153 61 AADABDES 291 219  2.00E-56 292 124 42
AAD28526 508 112 5.00E-24 82 53 64 AAGT5515 290 219  3.00E-56 292 123 42
AADBE441 466 263  1.00BE-6¢ 160 137 85 ZP_00127282271 218  4.00E-56 283 128 45
AADS5441 4686 138  7.00B-32 161 84 52 BAB58972 333 217  O.00E-56 330 134 40
AAD28527 517 262  3.00E-B% 245 152 62 YP_080862 310 215  5.00E-85 313 135 43
AAD28527 517 126  2.00E-28 93 62 65 568767 378 215  5.00B-55 307 147 47
AAD28520 521 259  3.00E-88 246 151 61 NP_244483 272 214 1.00E-54 294 124 42
AAD28520 521 121 9.00E-27 90 58 64 AAK14996 348 213  2.00E-54 273 137 50
AAL30512 450 254  5.00E-67 180 133 83 ZP_00263336255 213 2.00E-54 269 1256 46

AAL30512 450 924 4.00E-18 64 46 7 AAF0B167 290 21 5.00E-54 300 126 41
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Fig. 25B-Continued

Hit_tD tength Hitscore Expected tength $ident %S Mit_iD Length Bltscore Expecled Length #idant %S
AAC38189 384 211 9.001-54 381 41 7 ZP_Do2(0a89288 184 700846 300 110 36
ZP_00183380276 210 1.00E-63 299 128 42 YP_139125 382 184 2.00E-46 382 130 &
NP_782313 275 208 2.008-82 298 125 42 DEEST7Z 376 184 2.008-486 375 128 34
NP_603549 238 208 200158 328 131 36 BABIGTSG7? 492 184 9.00E-48 235 116 49
ZEP_nORsus172688 20¢ 2.00E-53 285 125 43 BABI&TEY 492 114 1.0CE-24 251 8c 3
ZP_00288312373 208 3008.53 a8 117 4 BABSSY7E 281 184 9.00E-45 270 114 4+
AADTZ0GY  3B3 208 3.00F-58 380 141 37 ALCHETET 288 183 200848 298 114 38
NP_381416 304 208 6.00E-83 308 130 42 AACZT808 377 183 200845 378 125 33
BAB8S7734 270 2Q7 700E53 204 123 41 AAQRE738 228 182 3.0CE48 251 02 40
Ni?_801068 284 207 9.00E-83 301 118 38 NP_348182 278 182 J.00E-45 292 115 39
AADTRTIR 273 207 B.ODE-S3 299 120 40 YP_310660 298 182 3.00E-45 211 118 38
NP_348820 275 207 100852 285 122 41 BACDEIGO 284 182 300845 331 132 34
YE_162364 284 208 2.00E-82 296 119 40 AAF95287 378 182 4.00E-45 375 133 35
AABOYIG0 284 206 3.00E-52 301 119 38 CAGR5467 277 182 4.0CE-45 203 107 36
NP_788640 377 202 2 0DE-8% 378 132 38 CAM4E38Z 285 . 181 8.00E45 301 2 37
2P 00313274273 201 2.008-5¢ 208 320 a0 ZP_{i11 30180288 181 8.00E48 268 107 38
ZP_DOI364B7307 200 1.00E-50 308 118 30 BAB1G756 482 181 B.008-45 236 111 47
BABEYT35 263 198 2.0DE-50 287 118 41 BARIBTES 402 115 5.00E-26 284 83 28
NP_067402 282 199 300850 205 124 42 AACH5834 285 183 9.008-48 304 107 38
NP_B857404 277 198 3.00E-49 282 120 1 AAQESTRS 228 181 8.00E-45 251 305 41
NP_§42301 383 196 3.006~48 212 113 83 AACHSE838 285 181 9.00888 30% 111 34
NP_5842301 389 103 1.00E-21 307 87 28 P21989 288 180 1.00E-44 304 113 &7
ZP_00238470278 196 300843 203 117 29 AAGRHTAD X8 18¢ 1.00E-44 251 105 41
ZP_00R236460286 165 4.00E-40 292 118 40 AAPOBE2G 273 184 2.00E-484 298 118 %8
ZP_00244371402 185 5.008.49 400 144 36 BACAS370 384 180 2.00E-44 3Bt 131 34
BABSBYE6 308 195 500649 302 118 389 CABIEA6E 260 180 2.00k-44 206 107 36
AACII966 383 194 G.00E-9 380 136 35 AAABROA4 290 179 2.00E-44 304 116 3B
ARD24680 382 194 B.OUE-43 379 136 38 JCBO2Y 370 173 2.00B-44 370 128 34
AADZ4678 382 104 8.00F4% 3¥9 136 38 YE_123818 475 179 2.00E44 309 124 A0
CAG38108 277 184 8.008-43 201 118 a¢ YP_123618 478 110 1.008-23 200 77 38
ZP_00313278272 193 100848 282 118 40 RACOS368 384 179 2.00E-43 381 131 34
ZP_ 30335280808 183 1.00B-48 280 120 4% 824388 280 178 300844 285 107 38
ZR_ (00335230600 114 1.00E-24 158 87 32 ¥E_D3GRT9 &Y 179 3.00E-44 368 125 34
KE_G37308 399 193 1.00E48 241 119 43 AANBE1RT 3Z8 e 400844 335 120 38
NP_637308 2399 104 1.00E-21 419 83 29 AAKICH19 279 178 4.00E-44 296 109 36
ZP_0D244372404 183 1.00E-48 404 1503 37 AAKE7B44 281 179 400844 301 109 36
AASEIHEe 179 183 1.00E-98 379 140 38 YP_095350 475 178 5.00E-944 3089 125 40
BABS8QT3 306 193 1.00BE-48 302 117 3R YP_86389 ArS 102 3.00E-22 198 78 38
BABR?7737 286 192 2.00E-48 287 118 41 GCAD42688 475 178 500844 309 123 39
YP_Q84397 1128 182 3.00E-48 282 120 47 CAD4RE06 476 108 3.0DE-22 108 78 39
YP_065387 1128 107 200E-22 284 79 31 BAABRG2G 338 178 5.00E-44 342 e 338
YE_DmAgt 288 182 4.00E-48 302 112 37 YiR_001832 289 177 100543 38 307 38
NP_712598 285 192 400848 302 112 37 NP_971613 288 177 1.008-43 204 e 35
BARSE384 308 181 5.00E-48 304 118 30 BAAB2633 338 177 1.00E43 342 15 33
BAZEBESRQ 308 kil 7.00848 304 e 28 AAQBO166 285 177 1.008-43 289 104 34
B32012 283 190 200E.47 304 121 39 YP_066429 857 177 1.00F-43 231 108 48
BABSE83 308 190 2.008-47 304 119 39 YP_056420 867 115 5.00E-28 227 8% 3%
AAFGEE33 379 189 2.00E-47 376 130 34 YP_011656 297 177 1.00E-43 310 113 36
YP_108915 384 188 2.00E-47 385 196 35 CAM4Q3Y7 338 177 1.008-43 342 1314 33
AAPBEEIG 272 189 300847 298 114 328 YiP_126643 475 178 2.0DE-43 309 122 38
AAD2TR08 387 188 30047 384 136 38 YP_126843 475 114 2.00E-20 251 88 35
1o 398 188 3.008-47 122 g8 &0 YP_ 001490 282 178 2.00E-43 300 107 3&
HO1 398 72.4 £.00E-12 54 36 BB CAD43143 475 176 200843 308 122 28
AACTI051 3838 188 3.008-47 3385 134 34 CAD43143 475 110 2.00E-23 251 88 3§
YP_078801 275 18¢ 3.00E-47 236 114 38 CADRAZB83 327 17 2.00E-43 309 122 38
NP_Bi7579 277 188 5.00E-47 301 117 38 CAD42804 361 176 2.008-43 308 122 38
AADZAETF 387 188 50DE-47 383 138 38 CAABB234 475 178 2.00E-43 308 122 39
YP_027848 287 188 6.00E-47 282 132 38 CAAZB234 475 109 3.008-23 281 ar 34
CABR7250 285 187 B.LO0E-47 W00 it Y CAD4Z900 489 176 2.00E-43 309 122 3¢
AAD24879 387 187 8.00E-47 384 138 35 CADA2808 488 110 2.00E-23 281 88 3%
AACH1852 379 187 3.00E-47 375 128 34 BAAGZG30 336 176 2,00E-43 342 115 33
NP_Q72081 285 187 1L.O0E4E6 300 13 37 NP_B70080 277 178 2.008-43 268 110 37
P _DOER6AGE284 187 1.00B-46 238 111 7 AAFSE288 378 176 2.008-43 377 124 35
BACSSSTT 284 187 1.00E-48 382 131 34 AALOIBES 378 175 2.00E-43 377 134 35
ZP_00288129272 186 2.00E-46 238 112 37 AAUD7008 336 1768 300843 342 11& 33
NP_967677 274 186 3.00E46 292 115 39 NP _212281 338 178 3.00E-43 342 113 33
CAPLTEI0 278 188 5.00E~48 282 107 38 NP_712589 262 176 3.006-43 3¢0 107 8

BABSEIEZ 248 185 5.00E-38 269 114 42 CAA4G307 338 176 30043 343 114 33
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Fig. 25B-Continued

Hit_ID Length Bitscore Expested Length #ident %8 Hit iR tength Bitscore Expecied Length ¥dent %8
B8ABSEY8T 280 176 3.001-43 %85 113 38 ARABYGHOY 4B3 1€8 5.00E-41 282 104 42
CAAL301E 338 175 4.008-43 342 114 33 AAASBS0T 488 113 200E-24 335 100 29
BAADTEIZ 334 175 400143 &37 11 24 AAROD324 336 168 8.00E-41 342 MC A2
CAA33BEE 338 18 400843 342 M3 33 BAAT1604 328 1688 §.00541 338 108 32
CAA%7884 334 175 4.008-43 340 me 34 AADSBCBBD 372 167 8.00E-41 368 122 &
NP_EI1843 273 178 400843 287 108 36 BAATIGHR3 329 187 3.00E-41 338 108 32
AAFSE332 377 175 4.00E-43 377 129 34 BAA11597 328 167 3.00E-41 335 109 A2
CAALBITE 474 17& 400843 228 105 48 BAA&RG31 329 167 4.00E~41  33& Qe 32
CAAB®I72 474 107 1.00E-22 213 7@ 33 BAATIGIT 327 187 1.00E48 3333 109 32
AAB3FL0S 336 178 400843 342 113 33 NP_249783 488 167 1.00E~40 242 103 42
CAA4RRIB 338 178 500E-43 342 113 33 NP_249783 468 13 2.008~24 335 100 29
AAFBTERA 273 78 500843 300 11 37 £21184 384 167 1.C0E-4€¢ 271 108 38
AAG34566 280 175 5.00E-43 288 107 36 ZP_00138680483 187 1.00E-40 242 103 42
CAAS301Z 334 174 700843 333 113 33 ZP_00138650488 113 FL00E-24 335 100 Z9
CAD42083 483 174 7O00E-43 310 122 39 ZP_ Q0130923288 187 1.0GE-4 284 103 38
CAD42893 403 €9.8 3.00E-20 191 72 37 AALCE3R46 320 167 1.00E-4800 271 108 38
CAA4R308 336 174 T00E-43 342 113 33 AAP33170 364 187 1.B0E43 271 106 38
AAGO1E72 378 17 7.008-43 370 126 3 BAANISOY 222 167 1.00E-40 338 108 32
AASRIE7T 400 174 7.008-43 377 1268 33 AAC27800 378 1687 1.00E-40 377 196 33
CAAZ3014 336 174 9.008-43 342 113 33 NP_798637 378 167 1.00E-40 377 125 43
AAKOTO4C 282 174 8.008-43 300 107 35 NP_798838 378 187 1.0CGB43 377 126 33
CABBYZ49 286 174 1.00E-42 304 108 33 AALG3850 478 167 1.00F-40 228 101 44
CAAAD322 338 17 1.008-42 342 112 32 AACBESST 478 11t 7.B0E-2¢ 278 8% 23
CAB4H318 336 174 1.00E-42 342 1% 33 BAADSHET 328 187 1.00E-40  33& 107 &3
BAAB2B3IG 223 174 1.008-42 329 114 34 BAAQSSST 329 157 1.00E-4D 335 108 32
CAAZ4736 336 173 200E-42 342 11 32 BAATI500 323 167 1.008-40 338 107 31
YP_013330 287 73 200842 288 107 36 BAAB2638 324 187 1.06B-40 323 108 33
CAMBOYT 336 173 2.00E-42 342 13 33 BAAOBB8S 323 168 2.00E40 335 107 ¥
NP_470041 287 73 200842 288 107 38 BAAQRGBS 329 163 2.00E-40 335 Q7 31
NP_464217 287 173 200E-42 266 187 38 BAAOBEE6 328 166 200840 338 107 ®
NP 797167 384 173 2.00E.42 384 128 32 BAADOGR4 329 168 2.00E-40 335 107 31
AAD10326 378 173 200842 378 121 a2 BAADSSTS 328 168 200840 338 o7 3
AALIOETO5 287 173 2.00E-42 296 107 36 BAATIGIO 327 165 2.00E-40 333 110 33
0AA4D321 136 173 200842 342 113 33 Al7882 364 168 300840 274 105 38
AAP33ITS 387 173 200842 314 113 37 AZTBES 394 107 200E-22 197 73 A7
AAPITE 287 122 5.00B-27 182 73 40 AADTO272 378 185 500840 377 125 33
BAAB2634 318 173 2.00E-42 322 113 34 AAGR92C 322 165 E00E-40 333 108 32
KARGTE45 286 172 3.00E-42 304 109 38 AAPQBSIT 249 185 500E-4C 274 98 36
NP _969824 277 172 3.00E-42 295 108 36 AABO3IETE 336 165 5.00E-40 334 111 33
YP_Q81688 277 172 300842 298 105 38 2P_00317212580 164 70040 222 101 45
CAD42805 481 172 3.00E-42 168 82 55 ZP_£0317212580 99.4 4.008-20 182 &6 36
CAD4Z898 481 109 3.00E-23 198 78 38 AAAB2843 688 164 9.00E-40 252 i03 40
NP_B7Z083 285 172 4.00E-42 304 108 34 AAAG2843 888 959 4.00E-18 92 48 i
YP_458591 306 174 6.00E-42 154 89 58 N&_746492 6B7 164 S00E-40 252 103 40
BABSBEES 280 171 6.00E-42 230 110 39 NF_7465492 687 98.3 3.006-19 129 53 4%
AAFR16428 389 171 T.00E82 314 7y 37 BAA3IZ0YT 318 164 100829 328 108 33
AAD10324 377 171 7.008-42 378 123 32 ZP_p100082384 188 Z00E-3¢ 388 128 33
ZP_DD336385205 17t 700842 292 98 33 AADS3338 283 163 Z00E-39 301 100 33
ARC2RRET 387 17 700642 314 117 37 ZP_D0317210587 182 5.00E-38 254 105 4%
BAATIGIS 378 171 TRE-42 328 1G9 33 P (0217210687 gR g 40019 129 55 42
BAAZBBOT 320 171 700842 323 111 34 NP 712200 282 162 5.00E-38 301 100 33
NP 248785 283 171 1.00E-41 220 104 35 CADBABBEE 268 162 %.00E-28  10% B4 &
AAUDSTI4 287 171 1.006841 238 08 3% YP_001828 283 161 3.00E-3% 301 g9 32
AAPIZITY 387 171 100841 314 117 37 AACS336 283 161 8.00B8-30  3x 83 3z
AAP33174 337 122 5008-27 182 73 40 AACEHI04T 293 160 1.008-38 300 108 38
AACDISEG 377 k¥al 1.00B-41 372 127 33 NP_770338 274 160 1.00E-38 285 95 &2
BAAZBEOG 323 171 1.00E-41 323 111 34 AARS4024 283 160 2.0608-38 301 a8 32
NP_782278 Z80 170 1.00B-41 234 10§ 3B AAS3048 486 160 200E-38 232 88 42
ZP_00279040381 170 1.00E-41 378 127 38 AACE3248 488 100 1.008-20 346 089 25
CGAADIDYY 338 170 1.00E-41 42 411 32 CAARS081 285 159 2.00E8-38 J04 108 35
BAATIG0Z 328 178 1.00E-41 335 111 33 BAAZI224 328 159 3.008-38 327 106 32
AAFQR288 377 169 2.00E-41 378 127 38 CAG3G206 274 159 3.00E-33 273 g4 34
Y 0112868 207 169 2.00E-31 295 w1 34 BAB13814 413 169 3.008-38 286 10t 39
BAATIBUS 229 189 2.006-41 33 110 32 BAB13814 413 B88.7 AQ0E-1T 173 a0 34
CAAB3O1S 338 168 3.00E-41 334 112 33 BAAT1I608 328 159 3.00E-38 327 106 32
CADAZBY 478 188 3.008-41 314 122 38 AACH3HMY 66 159 4.Q0E-38 260 195 40
CAD428497 476 1009 2.00E-23 198 78 33 AACE348 668 108 5.008-23 273 427

AAC23656 387 189 4.00E-41 300 114 38 AAROB139 235 158 5.008-38 217 92 42
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Fig. 25B-Continued

Hit_iD Length Bitsccre Expected Length #ldent %S Hit_iD Length Bitscore Expected lLength #ldent %S
CAC36204 274 158 5.00E-36 273 95 34 YP_035878 268 142 5.00E-33 292 97 33
AACIB334 283 168 5.00E.38 301 98 32 BAA12719 292 142 5.00E-33 291 92 31

AAUZ3692 286 168 7.00E-38 304 108 34 BAAZ0904 289 142 5.00E-33 281 92 31

BAAB2632 311 158 7.00E-38 313 103 32 BAA19430 292 142 5.00E-33 291 92 31

ZP_00218989614 158 2.00E-37 242 97 40 AAQDBT52 374 141 6.00E-33 167 76 45
ZP_00218389614 80.1 2.00E-17 86 46 83 AADDBTS2 374 102 6.00E-21 301 g2 30
BAB37728 413 156 200E-37 278 102 36 NP_782288 268 141 6.00E-33 266 79 29
BABBT728 413 85.1 7.00E-16 108 45 41 BAD12778 248 141 8E-33 267 a8 32
CAC36206 274 166 2.00E-37 273 93 34 BAAZ0481 202 141 6.00E-33 291 92 3

AAG38200 504 158 2.00E-37 245 97 39 BAAZ0479 292 141 6.00E-33 291 9z 31

AAC38200 504 92 6.00E-18 87 45 52 BAA20477 292 141 6.00E-33 291 92 3

BAB37730 375 155 3.00E-37 374 115 30 BAA13582 282 141 6.00E-33 291 a2 31

AABQ08433 377 158 6.00E-37 182 80 43 BAA1G444 262 141 6.00E-33 291 92 31

ZP_00270145298 164 1.00E-36 305 107 35 BAA1O443 2062 141 6.00E-33 281 82 k3

NP_935285 396 153 2.Q0E-36 376 118 3t BAA19439 202 141 6.00E-33 291 g2 31

AABY1570 377 153 2.00E-3¢ 218 89 40 BAABG303 248 141 6.00E-33 267 87 32
CAC36223 271 182 3.00E-36 268 91 33 BAABS302 248 141 6.00E-33 267 88 32
NP_945093 274 152 4,00E-36 295 82 31 BAAT7244 248 141 6.00E-33 267 a7 32
AAOD8751 377 151 B6.00E-36 378 120 31 BAC16349 248 141 8.00E-33 267 87 32
BABB7729 384 151 6.00E-38 169 82 48 BAAT7321 208 141 8.00E-33 214 a7 40
AADB1408 241 1851 B8.00E-36 283 98 36 AACE1414 241 140 1.008-32 267 82 34
AAO103256 377 151 8.00E-36 376 119 31 ZP_00004537493 140 1.00E-32 166 74 44
¥P_128298 426 161 8.00E-36 281 108 42 ZP_0D0004597493 97.1 2.00E-19 178 63 35
YP_128298 426 89.4 4.00E-17 149 58 36 YP_DB3128 266 140 1.00E-32 292 95 32
BABB7732 377 151 8.00E-36 169 B2 a8 CAA75001 493 140 1.00E-32 166 74 44
BABR7732 377 79.7 3.00E-14 291 83 28 CAA75001 493 97.1 2.00E19 176 63 35
AABQB434 377 150 1.00E-35 376 119 3t AAG21980 170 140 1.00E-32 166 74 44
AABO3521 334 160 1.00E-35 335 102 30 BAA20478 202 140 1.00E-32 291 92 31

AAC3BZ201 540 150 2.00E-35 266 100 37 AAPQBB34 266 148 1.00E-32 281 95 32
AAC38201 540 51.2 1.00E-05 147 43 28 BAD13285 248 140 1.0DE-32 267 87 32
ZP_00329901380 148 2.00E-35 382 125 32 AAQB1I411 241 140 2.00E-32 267 92 34
NP_935286 377 142 2.00E-35 376 112 28 NP_228567 387 140 2.00E-32 392 19 30
Q66574 377 149 2.00E-35 378 116 30 AAK31137 257 140 2.00E-32 273 87 31
AADET408 241 149 3.00E-35 283 95 38 BAABO304 248 140 2.00E-32 267 87 32
NP_833764 385 149 4.00E-35 178 80 44 BAAT7325 200 139 3.00E-32 218 8e 40
NP_933764 385 102 6.00E-21 301 92 30 AAQBE735 620 139 4.00E.32 258 a8 37
CAC36218 220 149 4.00E-35 238 90 37 AAQBB735 620 83.2 3.00E-09 64 31 48
BAATE744 340 1492 4.00E-35 151 80 52 AAQG1416 240 139 4.00E-32 266 91 34
BAAT7322 201 149 4.00E-35 214 90 42 CAG36207 234 139 4.00E-32 248 85 34
YP_165525 471 148 5.00E-38 170 82 48 ZP 00236466266 138 5.00E-32 282 98 32
YP_185525 471 934 4.00E-20 267 77 28 BAE87738 554 138 7.00E-32 128 71 52
AAD10271 384 147 9.00E-35 188 78 41 BAB87738 554 80.8 3.00E-20 291 az 28
CAC36221 222 147 1.00E-34 237 85 35 YP_083130 480 137 8.00E-32 2389 96 3
AAOB1406 241 147 2.00E-34 267 96 35 ¥P_083130 480 80.9 1.00E-14 111 46 41
CAC36220 222 147 2.00E-34 237 84 3B NP_348261 289 137 1.00E-31 292 89 30
ZP_00273972625 146 3.00E-34 199 85 42 AAOB1412 240 135 3.00E-31 286 80 33
ZP_0027397262¢ 104 8.00E-22 82 57 81 AAQBE736 470 134 8.00E-31 233 86 38
YP_129126 393 145 4.00E-34 213 82 38 AAQOB736 470 85.1 8.00E-10 264 68 25
YP_128126 393 80.5 2.00E-17 203 63 31 BAABS30% 248 134 1.00E-30 268 84 31
NP_878089 266 145 4.00E-34 292 96 52 CAC36202 234 132 5E-30 248 83 33
AADG1410 241 145 6.00E-34 263 a1 34 AATOG265 459 132 500E-30 139 70 50
AABO352G 334 145 6.00E-34 330 102 30 AATO5265 459 87.4 1£-16 159 57 35
BAA77320 202 145 5.008-34 217 91 41 YP_050963 484 131 7.00E-30 126 71 56
AADS1407 241 144 8.00E-34 264 93 35 YP_050963 484 88.6 B.00E-17 152 83 41
CAB44444 377 144 8.00E-34 377 112 2 AABB2610 472 131 7.00E-30 265 93 38
CAAS7103 333 144 1.00E-33 333 108 32 AABRZ610 472 88.2 8.00E-20 183 63 41
CAC36219 220 144 1.00E-33 238 89 37 CAC36217 223 139 9.00E-30 241 78 32
AAQSBT34 626 143 2.00E-33 263 89 37 AAAB2844 470 130 1.008-29 132 69 52
AAQUB734 6206 7C.9 1.00E-11 68 36 51 AAAB2844 479 97.4 1.008-19 280 7 27
BAA12718 202 143 2.00E-33 291 g94. 32 BAA77323 200 130 1,00E-29 218 85 39
AADS1404 241 143 2.00E-33 264 jerd 34 NP_242343 464 130 2.00E-23 135 70 51
AAOB1405 241 142 3.00E-33 284 89 33 NP_242343 484 95.9 4.00E2-19 169 57 33
BAA12102 202 142 300E-33 291 84 32 CAC36201 223 129 4.00E-20 241 79 32
BAA13584 202 142 3.00E-33 291 83 31 AATOB254 493 129 4.00E-28 140 &8 48
YP_148995 604 142 4.00E-33 2069 96 35 ANTO6264 493 a4 2.00E-18 195 867 34
YP_148995 604 103 3.00E-21 179 62 34 AAB82613 508 128 7.00E-29 150 &8 45
CAC36224 222 142 4.00E-33 237 86 36 AABB2613 508 8B6.7 2.00E-16 158 &8 38

ZP_00287990272 142 5.00E-33 280 85 30 NP_978100 465 126 2.00E-28 221 77 24
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Fig, 25B~Countinued
Hit_tD tength Bliscore Expected Length #dent %8 Hit_1D Length Bitscors Expected Lengih #ldent %3
NP 978100 465 76,1 7.30E-12 84 41 48 HAA7V28G 398 £48.8 S,Q0E-G7 130 A3 33
AALIEBEOE 229 126 200828 248 79 31 CAABTI04 340 112 300824 22 75 33
AADGBTET 430 124 1.008-27 185 67 40 CAAGTI04 34D 107 1.00E-22 187 o 37
AAQOSTI7 430 60.1 200808 82 38 35 CAABT10T 434 112 500824 138 75 38
CAB46359 81 324 112-27 81 a3 77 CAAB71I01 434 28.2 8.008-20 327 @ 27
CAC38222 223 122 500827 240 77 32 BAATT312 170 111 7.008-24 125 61 48
AAR3S162 184 122 500827 182 F& 4O BART7310 153 111 7.008-24 128 &1 48
AAP3I417R 185 122 500827 182 73 40 CAAGBS2B 434 110 100F-23 188 ¥4 37
AAOOB7H0  F75 121 700227 374 108 28 CAAGE928 Q34 ai.7 BO0E-18 322 85 28
AAP44578 259 124 7.008.27 260 8% 31 BAATT302 173 110 1.00E-23  i7d 74 42
NP_933763 375 %21 700827 374 08 28 BALDIZ2847 56S 110 2.00E-23 180 84 35
AACDS388 253 ikl 300826 195 YY 38 BAD22847 558 5.5 8.00E-13 83 34 40
AAF34184 195 11 3.00E-26 195 77 39 NP_79717Q 374 108 300823 148 60 L0
AAP34188 194 118 300826 185 77 38 NP_707170 374 74.3 1.00E-12 217 31 28
CAABYIOZ 434 119 A.008-26 197 78 39 NP _905288 513 199 3.00E-23 294 8% 30
GAABTIOR 433 €8.3 7O0E-16 3D N 28 NiP_803288 £1& 73.2 3.008-12 322 44 36
AAQD36G11 128 118 6.008-26 117 BO  51 BAD22346 568 109 3.00E-23 180 84 35
CAABBS27 434 118 8.00E-268 198 78 32 BAD22846 LG8 75.8 8.008-13 83 34 40
CAABSU27 4%a 101 1.008-20 327 9z 28 BAD22338 568 109 300E-23 480 83 35
AAQD3B0Z 127 118 8.006-26 120 5% 49 BADR283G 568 74.7 1.00E-12 83 34 40
BAD22842 867 118 S.00E-26 180 &3 37 AAKI2380 876 109 300823 484 63 34
BAD22842 567 75.9 4.00E-13 a4 34 40 AAK 12380 576 78 5.00E-14 107 43 40
BAAT730T 483 118 8O0E26 254 Q7 34 ASKIZITT 574 109 300823 384 63 34
BAATTIQT 483 £83.5 7.00E-08 221 2] 27 AMKIZ37T 573 79.3 4.00E-14 124 47 37
AAQD3BTY 132 17 1.00B-25 117 &3 80 AAF25214 576 109 3.006-23 184 83 34
AAQO3616 133 117 1.00E-28 117 52 50 AAF2G214 576 7 2.00E-13 83 37 44
AAQO3B14 131 17 10025 17 59 50 ARC25844 678 109 3.008.23 184 82 33
AAQL3610 129 117 1Q0E-258 117 &9 50 AAL2E634 876 77.4 1.0E-13 156 52 33
RADZZ848 586 117 2.00E-25 180 6B 37 541310 §I8 108 3.008-23 182 88 57
BAD2284g 56€ 75.5 8.00B-13 a3 34 40 $41310 578 79.3 400814 107 43 40
BADR2G43  BBT 117 2.00E-25 180 682 37 CAGO3T25 467 108 §.00E-23 144 65 45
BAD22843 567 a7 100812 o] 34 40 CACOZ?25 457 193 1.00E-20 278 85 30
BAD22841 387 317 PO0E-25 180 i) 37 Ad2474 573 108 800823 184 63 34
BAD22841 &&7 747 1.00E-12 83 34 43 A42474 $73 797 5.008-14 124 46 37
BAD22837 867 "7 200825 180 &8 ar A308228 578 108 8.00E-23 184 82 33
BADZ2837 57 74.7 1.00E-12 83 34 40 Ade23 376 7 200813 83 37 a4
BAD228B35 666 117 2.0DE-25 180 88 37 BADZ22844 568 108 6.00E-23 180 63 35
BAD2Z83G 568 755  GU0E-13 83 4 4 BAD2ZB44 568 758 §.008-13 B3 34 40
BADZ22834 566 117 2.00E-25 180 B8 37 BACA4988 871 108 6.00E-23 181 [5] 3
BADR22834 568 75.5 €.00E-13 a3 34 40 BAC44588 571 72 8.00E-12 83 24 40
CAGC3B203 221 118 200825 238 74 31 BAC44888 578 108 8.008-23 184 a3 34
BAD22835 567 118 2.00E-26 180 68 37 BACA40ES 575 77.4 1D0E1E 159 %5 34
BAD22836 567 747 1.00B-12 83 34 40 AAFOE902 574 108 6.00E-23 133 B3 34
NP_391385 160 116 J.00E-26 178 68 3I7 AAFOSR0Z  B7R ka4 RO0E-13 83 37 44
BADZ2E38 563 146 3.002-28 180 67 37 AANTSB3E 198 108 6.00E-23 215 72 33
BADZ22838 563 788  JDOE-13 173 &0 23 AAC25648 B7S 108 6.00E-23 184 82 33
BAD22845 565 115 4.D0E-28 180 67 7 AAC25648 G706 774 1.00E-15 83 37 44
BAD22845 565 782 8.00E-14 127 45 38 AAC25643 575 108 6.00E-23 184 83 34
AABBS135 434 115 AE-25 186 78 28 AAG25643  §78 77.4 1.00E-13 124 44 a5
AABEDI3E 432 103 200821 W47 23 28 AAC25837 878 108 8008-23 184 82 33
AABBII34 434 115 4,00E-28 185 Y6 38 AACIBGIT 575 77 200E-13 83 7 44
AABEO134 434 102 400E-21 327 93 28 P2T053 §73 108 8.00E-23 184 63 34
140873 195 115 4.008-25 1656 65 38 B27053 573 8.7 3.00E-14 124 48 7
BADR2840  5LBE 118 5.00E-26 180 &7 37 BABG393T 486 108 §.00E-23 183 &7 3%
BAD22BAC 5688 &S 8.0DE-13 a3 34 40 BABGIREY 485 a0.1 2.00i-14 83 3B 45
AALQD3605 1256 114 8E-28 127 61 48 NP _208815 514 108 8.00E-22 187 67 35
AAGAT259 253 114 1.00E-24 257 30 31 NP_208014 &4 77.4 1.00E-13 121 47 38
CAMS7E05 700 114 1.008-24 301 93 3 BABY1798 488 18 8.00E-23 183 o W
CAASTI05 700 102 4.008-21 288 o2 3G BAR71798 486 8.1 2.00E8-14 83 38 48
CAQO3724 440 113 2.00E-24 237 83 3% AAPT2268 814 107 1.0DE-22 186 62 37
CACD3724 440 108 3.00e-22 255 a0 31 AAPY2265 §14 774 1.00BE-13 121 47 38
BAD22348 571 113 28-24 180 66 38 BACA4987 874 107 1.00E-22 181 €5 35
BAD27848  &71 4.7 1.00E-12 83 33 ¢ BAC44987 674 82 800815 182 56 34
AABEES9S 340 113 28-24 225 v6 33 BALCA488  §74 307 1.008-22 181 g5 35
AABBB595 340 107 18-22 187 70 37 BAC44986 574 79 5.00E-14 83 ar 44
AARGESS7 340 113 200824 2256 78 33 AADTO273 374 107 1.006-22 160 61 38
AABEEBST 340 105 5.00E-22 187 &3 3 AADT0273 374 78.9 $.00E-13 217 80 27

BAATTR89 398 113 2.00E-24 215 B8 40 AAPR34188 183 107 1.006-22 187 37
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Fig. 25B-Continued

Hit_iD Length Bitscore Expected Length #ldent %S Hit_iD Length Bilscore Expected Length #ident %S
AAC25638 575 107 1.00E-22 181 85 35 NP_420273 273 104 1.00E-21 297 76 25
AAC25638 575 82 8.00E-156 162 856 34 AAC25638 &76 104 1.00E-21 181 64 35
AAA25016 514 107 1.00B-22 187 B7 35 AAC25638 &76 793 4.00E-14 121 44 36
AAA2501E8 514 714 1.00E-13 121 a7 38 BAB85480 491 104 1.00E-21 181 63 34
NP_222828 514 107 1.00E-22 187 57 35 BABB5480 491 83.2 3.00E-18 174 B5 31
NP_222828 514 77.4 1.00E-13 121 47 38 CAA82524 576 103 1.00E-21 182 £9 37
AALBBBZ4 514 107 1.00E-22 187 87 35 CAAB2524 575 73.9 2.00E-12 107 40 37
AALBEBY4 514 774 1.00E-13 121 47 38 BACS56088 481 103 1.0CE-21 184 a3 34
CAAB82623 6575 107 1.00E-22 182 87 36 BACS6988 481 82.8 4.00E-15 174 59 33
CAAB2523 575 78.3 4.00E-14 107 43 40 AAC25847 575 103 1.00E-21 171 62 36
CAB46853 514 107 1.00E-22 249 78 31 AAC25647 575 78.6 7.00E-14 107 43 40
CAB45859 514 75.1 7.00E-13 148 50 33 NP_907654 518 103 2.00E-21 192 63 32
AANT4969 &5i4 107 1.00E-22 187 67 35 NP_907654 518 947 9.00E-19 833 85 25
AANT4969 514 774 1.00E-13 121 47 38 CAAT2431 830 103 2.00E-21 181 64 35
BACS6997 575 107 1.00E-22 171 64 37 CAA72431 830 7.2 1.00E-11 105 38 36
BACE6997 575 79.7 3.00E-14 121 44 36 AAC25646 572 103 2.00E-21 181 &7 37
AAA17046 578 107 1.0CE-22 182 67 36 AACZ5646 672 72.8 4.00E-12 132 45 34
AAA1T046 575 73.8 2.0CE-12 107 40 37 BAB71800 487 103 2.00E-21 183 63 34
CAA4D460 BAB71800 487 80.1 2.00E-14 83 38 A5

BACS56991 491 103 3.00E-21 219 68 31
CAAQ0480 570 82 6.00E-15 162 56 34 BAC56991 491 84 20015 171 56 3z
AAC25B50 572 107 2.00E-22 171 54 37 AAC36988 273 103 3.00E-21 297 75 25
AAC25650 572 778 1E-13 132 48 38 NP_404368 404 102 3.00E-21 223 67 a0
AAC25648 572 107 2.00E-22 181 85 35 NP_670739 401 102 3.00E-21 223 67 a0
AAC25649 572 78.2 9.00E-14 132 48 36 NP_670739 401 57. 2.00E-07 84 28 33
AAC25B45 572 107 2.00E-22 181 85 38 AAV35033 543 102 4.00E-21 169 61 36
AAC25645 572 79.3 4.00E-14 132 48 36 AAV35033 543 82 5.00E-08 141 42 29
AAC25B41 572 107 2.002-22 181 65 35 BACS6990 490 102 4.00E-21 219 68 31
AACZE641 572 78.86 7.00E-14 82 37 44 BACS6990 480 836 2.00E-15 171 59 34
BAC5E6996 572 106 2.00E-22 184 61 33 BAA77308 120 102 4.00E-21 118 58 46
BACE6996 572 79.7 3.00E-14 124 46 37 NP_282484 572 102 6.00E-21 181 88 36
NP_282485 572 108 3.00E-22 171 63 36 NP_282484 572 72.8 4.00E-12 132 45 34
NP_282485 572 793 4.00E-14 132 48 36 CAAT2430 626 102 6.00E-21 183 85 35
BAA77318 125 108 3.00E-22 125 57 45 CAAT2430 626 79.3 4,00E-14 148 50 33
BAAT7316 131 108 3.00E-22 125 57 45 AAKT3I706 557 101 7.00E-21 178 59 a3
BAGCES924 487 1056 4.00E-22 183 84 34 AAK73706 557 70.1 2.00E-11 113 41 36
BACS6994 487 80.1 2.00E-14 83 38 48 AAC25640 575 101 7.00E-21 181 65 38
BAA77304 165 1058 4,00E-22 165 68 41 AAC25640 575 77.8 1.00E-13 2086 78 26
B38228 576 105 5.00E-22 184 83 34 CAB46858 513 101 1.00E-26 240 73 30
B39228 576 716 8.00E-12 B3 33 39 CAB46888 513 77.8 1.00E-13 329 89 27
AAB(O3513 328 105 5.00E-22 308 87 28 BAC56887 492 101 1.00E-20 174 81 35
AAFZ5216 578 105 5.00E-22 184 63 34 BACS56987 492 82.8 4.00E-15 175 58 33
AAF25216 5§76 738 2.00E-12 83 34 40 AAK7370C 857 101 1.00E-20 178 58 33
B42474 573 105 5E-22 184 64 34 AAKT3700 8557 70.1 2.00E-11 113 41 36
842474 573 739 2.00E-12 124 43 34 AAC25642 572 101 1.00E-20 181 686 36
A35146 573 108 5.00E-22 184 64 34 AAG25642 B72 71.6 8.00E-12 132 45 34
A351456 573 72.8 4.00E-12 124 43 34 NP _214372 518 100 1.00E-20 208 62 29
F18245 573 105 5.00E-22 184 64 34 NP_214372 518 62 6.00E-09 129 38 30
18245 573 73.9 2.00E-12 124 43 34 BACS56886 500 100 1.00E-20 153 61 39
BAATTI4 124 1056 5.00E-22 124 57 45 BACS56986 500 85.9 4.00E-16 318 82 25
AAAZ3020 573 105 5.00E-22 184 64 34 AAKT73703 556 100 2.00E-20 175 62 35
AAAZ3020 573 72.8 4.00E-12 124 43 34 AAK73703 556 7186 83.00E-12 287 73 25
1814303A 556 105 5.00E-22 182 66 36 AAK73702 558 100 2,00E-20 175 62 35
1814303A 556 45.4 6.00E-04 5 24 32 AAKT3T02 558 747 1.00E-12 287 72 26
AAMT76286 576 1065 7.00E-22 184 &2 33 AAKT3698 194 100 2.00E-20 175 62 35
AAM762868 576 73.6 2.00E-12 83 34 4C AAKTI705 654 100 2.00E-20 175 61 34
B40586 514 104 9.00E-22 1889 63 23 AAKT73705 654 £68.6 7.00E-11 74 31 a1
B40586 514 80.5 2.00E-14 123 48 39 AAK73698 194 100 2.00E-20 175 &1 34
AAPT3383 514 104 9.00E-22 188 67 35 AMKTZ3697 194 100 2.00E-20 175 51} 34
AAP78333 514 68.9 5.00E-11 115 40 34 YP_061683 280 99.8 3.CO0E-20 308 85 27
BACEBB995 487 104 9.00E-22 183 85 35 BAATT300 115 98.8 3.00E-20 115 58 50
BACS56995 487 80.1 2.00E-14 83 38 45 BAB71798 482 99.8 3.00E-20 174 59 332
BACSB992 487 104 9.00E-22 183 86 35 BAB71799 482 85.9 4.00E-16 172 57 33
BACS56992 487 79 5.00E-14 83 37 44 ZP_00313281302 98.4 4.00E-20 274 89 25
BACS56969 487 104 9.00E-22 183 85 35 ZP_00100043955 98.4 4.00E-20 270 82 30
BAC56989 487 79 5.00E-14 83 ar 44 ZP_00100043955 63.5 2.00E-09 154 47 30
BAB71801 49t 104 9.00E-22 180 63 35 A44757 572 09 5.00E-20 171 58 33

BAB71801 491 81.86 8.00E-15 174 54 3% A44787 572 78.7 3.00E-14 124 46 37
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Fig. 25B-Continued
Hi_iD tength Bilscoe Expected length #dont %5 Hit D Length Hiscore Expected Length #ident %S
NP_420274 273 99 500620 292 5 23 2P_00339045281 84 28415 296 75 25
NFY_419609 273 g 500620 292 72 24 AAABSTIZ 102 84 2B-18 87 43 49
AAA23021 572 o3 500820 171 58 33 YP_Q8086& 303  82.2 3E-15 gy 70 24
AAAZE021 572 797 Z.00E-4 128 46 37 FLQL2C 276 824 58-15 298 70 23
NP _410611 273 986 AO0E20 202 FZ 24 NP_773505 314  80.8 1E44 317 73 43
YP_O7T1817 400 982  g.00E-20 207 &1 29 YO_148688 207  B0OS 2E-14 288 69 23
YP_O71817 400 601  2.00E-08 115 37 32 NP_353570 313 797  3.00B-14 313 75 23
NP_865696 718 98.2  G.00E-20 284 88 30 ZP_00339044782 733 400B-14 288 72 24
NP_BB5§96 Y16  B1.3  1.00E-14 145 57 38 CAD11203 461 78 5008-14 148 48 32
NP_622171 206 982  g.00E-20 290 83 28 CAD11203 481 63.2 200E.09 {03 239 3B
BAA77305 397 982  J00E20 188 67 35 CAD1{202 481 78 5.00E-14 149 45 32
BAAT7R0B 397 512 100505 W) 2w 29 CAR1I202 461 £33 200808 108 38 35
AAPTBZS0 B0 97.8 1.00E-19 170 60 35 ZP_00007767281 786  TO0E4 3oz 700 23
AAPTERE0 508 T3 3.00EA3 287 T4 24 NP_B4039% 208  77.8 100893 280 1 28
NP_419610 273 974 100t 292 70 28 CAD11208 458  #7.8  1ODEZ 136 45 33
NP_8SG107 739 974 41.00E-49 287 T8 20 CADYIZ0B 468 67.8  1.00E-1¢ 234 7O 23
NP_83G107 735 793 400E-14 250 70 28 CADT1207 458  77.8  100EM3 136 45 33
CAA43148 510 971 ZO00E48 70 57 33 CAD1T1207 458 659  4.00E-10 204 69 23
CAA43148 516 B24  BSO00DE-18 311 78 25 CAD11206 458 778 100813 138 45 33
BACS68S3 500 871 2.00E48 222 73 2 CADYI12068 458  B58%  4.00E40 284 69 23
BACKESYS AO0  B24  S00E-15 174 55 3 ZP 00233046273  77.4  100E-13 288 73 26
NP_223268 510 983  5.00E<9 170 57 33 ZP_00338034282 774 10013 294 72 24
NP_223266 510 824 S.00E-15 311 78 28 AARNDB50C 139 74 100BM3 74 38 5%
AAPT2264 510 963  3.00E18 170 57 3 CACO372Z 433 774 100B43 315 74 23
AAPT2284 R10 832 3005 311 78 24 CACE3722 433 21.6 9.30E+00 188 48 24
AAUZ1201 510 983 ZO0E8 170 BY  F BARIBE04 200 774 100843 134 48 34
AALIR1201 510 a2 8.00E-15 311 78 28 AAMBOB27 145 77 2.00E-13 158 83 33
CACE3721 427 983 3008419 251 TB 30 BACIS347 200 77 2.00B-13 134 a8 34
CACO3721 427 944  1.00E-8 271 74 2¥ BAC16341 200 77 200E-13 134 46 34
NP_404369 399 959  A400E-19 286 76 25 BAC15340 200 77 2.00E-13 134 46 34
AAQER717 510 963  4.D0E18 170 87 33 ZP_Un1y3517283 788 3.00E-13 200 86 22
AAQAZTIT 510 82 8.00B-16 311 7R 25 AARBBE27 89 8.6 3E-13 88 33 58
2P_00200542204 955  S.00E-18 295 75 2% ZP 00337030282 763  3.00E-13 200 69 23
ABBBE4 518 984 500819 187 85 32 BARIOGA? 200  7BS  4.00E-13 134 45 33
A55864 518 @47  9.00E-18 333 85 25 BAB13970 200 759 400E13 134 45 33
AAB9538T 273 885 5008418 288 70 23 BAB1BYES 200 759 400813 134 45 08
AAP34180 167 947  2.008-13 184 89 S5 BAB13868 200 753 40033 134 45 33
P5061Z 494 944  100E-18 188 58 33 BABIAGST 200 785 400843 134 45 38
250612 494 612 1.00E08 298 71 23 BAB18958 200 769  400E13 184 45 33
CAAB1035 134 938  200E-18 134 S8 38 BABIASSD 200  FAS  400E-13 134 35 3
NP_RE7573 685 928  3LDEB 168 62 38 BAB13248 200 753 40083 i34 45 33
NF_88757% 685 855  BO0E-16 1268 56 43 BAB1B948 200 758 400843 134 45 33
CACO3723 503 924  3.00E-18 208 68 St BAB18046 200 YS9  400E13 134 45 33
CACQ3723 503 8.2  3.0CE-10 282 &1 &4 BAC18523 188 755 60013 133 45 33
NP>_404370 401 32 S.00E-18 308 V9 28 BACTSS32 199 751  7.00B13 183 45 a3
£P_00399310305 917 BLOEI8 285 ¥3 35 BACIE525 198 751 7.00BE-13 133 45 33
ZP_p04BBGI0279 917 B.0UE-8 uge J§ 27 BACI6348 200 747  1.00B42 134 45 33
NP_353572 306  91.3  160E17 313 77 24 WP _907272 253 743  1.00E42 278 65 23
NP_593427 283 @13 100847 293 78 25 BACTR00S 198 743 100812 138 44 33
7P_00008288321  90.8  1.80E-17 302 s 28 BAC76005 198 743  1.00E-12 133 43 33
ASABB9Z3 501 885 200847 200 57 28 BAGC16534 199 739 200812 133 44 33
AAABHIZ3 HO1 585 30087 148 47 32 BACIB533 198 738  2.00E-12 133 44 33
BACOE372 302  98.§  200E-17 303 BT 28 BACGYESZ7 199 789  2008-12 133 44 33
AAC41467 482 005 200817 150 81 & BAD18CSA 199 738 2.00E-12 133 44 33
AACA1457 482  B1.2  1.00808 209 71 28 BADIBOS7 193 739 200812 133 44 a3
NP_227347 258 897  3.00E-17 248 63 28 BAD1S0SS 199 V3.8 2.00E-i2 133 44 33
NP_854084 288 897 3.0087 290 75 25 AAP34151 15§ 732 3008z 182 54 33
ZP_D0289010110 897  3.00E-47 &7 47 &4 ZP_(027045828¢ 728 4.00B-1z 302 88 22
NP_700301 282  B8B.6  6.00E-17 208 76 25 ZP_O0D2B9016275 72 800892 275 64 28
AAABEIZ2 102 888  B.00E-17 87 45 A1 BAD38984 139 72 BODE-12 133 43 32
AAV3SEN32 53t B7. 1.008416 142 52 2B YiP_16233% 285 716 BOOE2 232 86 %
AAV3EG32 531 638 200808 94 34 36 NP_353571 337 716  Q.00E-12 324 75 23
NP_391420 288  BA7  ®.00E-16 288 B0 27 MNP 531244 320 716 BOOS2 324 75 23
NP_541127 282 867  2.00B-18 208 75 2§ ZP 001833864320 716 B0CE-2 321 74 23
ZP 00288130768 858  5.00E16 295 78 25 CAF74789 288 716 800812 294 87 22
NP_773505 313 851  7.00E-8 314 73 23 AADA1622 127 712 100E-1t 100 41 #1
NP_104150 228  84.7 9E-18 329 78 22 AAP341B7 167 72 1.0084% 180 83 33

BACBESTS 302 84.3 1E-15 92 44 47 AAP34184 154 712 1.00E-11 160 &3 33
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Fig. 25B-Continued

Hit D Length Biiscore Expected Length #ldent %5 Hit 1D Length Bitscore Expected Length #ldent %5
AAP34192 185 697  3.008-11 189 52 32 AAABGS21 414 52 7.00E-08 108 32 29
CAF74790 283 697  3.00E-11 284 61 21 AAQGOS5456 308 589 500808 208 62 20
AADABATI 248 88.8  5.006-11 288 68 23 ZP_00127287530 583  S5.00E-08 135 40 29
AACZ7443 249 88.9 5.00E-11 186 50 26 AAAZISET 288 58.8 7.00E-08 46 28 60
AAC27443 249 3865  7.60E-02 49 20 40 AAA23951 288 416  QD00E-03 307 73 25
AAABS141 214  6B9  5.00E-11 222 59 28 NP_772484 757 585  7.00E-08 273 72 26
NP_281892 249 686  7.00E-11 288 66 22 NP_772484 757 347  1,10E+00 109 28 26
NP_78231¢ 316 682  9.00811 284 68 23 AAKS8562 200 585  7.008-08 206 50 24
ZP_00337274271 674  2.00E-10 284 64 22 BAA7T312 178 585  7.00E-08 69 28 42
AAP34189 154 674  200BE-10 158 52 32 BAAT7311 136 585  7.00E-DB8 683 28 a2
ZP_00335243300 87 200E-10 302 74 24 NP_837307 401 58.2  9.00E-08 134 38 28
AAMOOB2E 117 67 2.00E-10 128 48 35 NP_637307 401 358  4.890E-01 118 31 26
ZP_00149794326 &7 2.00B-10 322 87 20 AAU12838 410 582 O00E08 127 3¥ 28
NP_072952 415  66.6  3.00E-10 285 85 22 AALU13838 410 385  7.6508-02 280 55 21
CAAZ4655 38 66.2  3.00C10 37 34 9N YP_083110 287 . 578 10007 242 57 23
NP_227898 304  85.1 2.00E-10 256 82 24 NP_978078 287 §7.8  1.00E-0F 241 60 24
AANDDB36 126  65.1 8.00E-10 130 41 31 AAKS8S61 202  S7.8  1.008-07 208 St 24
AAMINB30C 128 B5. 8.008-10 130 42 32 NP_772486 757 574  2.00E-07 285 72 28
AAQ75042 195 647  LUDE-0® 202 52 25 NP_772486 757 343  140E+00 108 28 26
YP_013346 281 843 100809 288 61 21 AAS14965 190 574  2.00E-07 185 47 25
ZP_00049388242 63.9° 2D0E-08 186 52 27 NP_212316 424 574 200807 132 38 23
NP_464233 201 63.3  2.00E-08 288 61 2t NP_212316 424 35 BA4DE-01 77 18 23
ZP 00229464291 635  2.00E-08 288 61 21 AABB1420 385 57.4  2.00E-07 138 38 27
AAD33575 375 635  200E-08 305 71 23 AABB1420 395  50.4  200E-06 148 43 28
AAC27442 254 635  2.00E-02 202 51 25 AAGT4364 410 57.4  2.00E-07 418 87 20
AAC27442 254 38.5  7.B0E-02 49 20 40 NP 384778 394 57 2.00E-07 138 38 27
AACBS633 416  63.2  3.00E-09 268 60 22 NFP_384775 394 50.4  2.00E-05 87 29 33
AAQ7E043 195  62.8  4.00E-08 202 51 25 AASOIE73 8O 57 2.00E-07 80 27 48
NP_384778 321 624  5.00E-09 32t 88 21 AAP34186 144 67 2.00E-07 149 47 31
NF_542302 401 2.4 500E-08 134 40 20 AAP34181 138 87 2.00E-07 135 4t 30
NP_642302 401 408  1.60802 118 31 28 AALCTO3S 424 566  3.008-07 157 46 29
AAD335768 375 24 S50DE-08 305 71 23 AAUOTO38 424 35 8.40E-01 77 e 23
CACO3720 318 624  5.00E09 141 48 32 AAPDBE16 287 568  3.008-07 243 67 =3
cAD11201 281 624  5.00E-09 108 38 35 ZP_00128974504 586  3.00E07 113 32 28
CAD11199 281 624  5.00E-09 108 38 3B ZF 00128974504 435  2.00E-03 238 50 2
AAC7S041 195 6824  5.00E-09 202 50 24 A32808 395 5832  A400BE-07 138 37 28
NP_470057 281 62 G.00E-09 288 60 20 A32808 395 504  200E-05 149 43 28
AABS1422 321 62 6.00E-08 321 85 20 NP_521913 316 582  4.00B-0v 305 65 21
AAM7504S 452 616  B.DOE-08 231 85 23 NP_746484 521 562  4.00E-07 130 41 31
AAQ7EC48 195 516 B.00DE.08 202 50 24 NP_746484 521 416  9.00E-03 149 37 24
AAQ7S5C48 195 518  BOOE-03 202 60 24 AALESA74 205 552  400E-07 157 42 28
AAGI7E047 185  B1.6  B.00E-08 202 50 24 7P_00173445304 &§6.2  4.00E-07 301 638 22
AAQ7BED44 195 616  B8.00E09 202 50 24 AAU13837 400  55.8  5.00E-07 115 34 29
AAQT5040 195  B16  8.00E-08 202 50 24 AAL13837 400 327  4.20E+00 254 52 20
BAAZOS27 195 616  S8.00E-09 202 50 24 AAKIG325 433 558  S5.008-07 132 88 27
AAKEBSSS 202 612  1.00E-08 208 62 25 AAK153z8 433 366  2.90E-01 167 4B 26
ZF_00237160287  60.8 {.00E-Q8 243 B2 28 AAMGSE84 64 55.8  5.00E-07 63 27 A2
AAKSES60 202 608  1.00E-08 208 &1 24 ZP_ 00278994407 555  6.00E-07 250 56 22
BAA20529 185 608  1.00E-08 202 50 24 NP_718794 403 561 8.00E-07 136 36 28
AAU3836 416 605  2.00E-08 124 36 28 NP_718784 403 34.3  1.40E+00 89 28 29
AAU13836 416  38.6  7.6DE-02 260 B5 21 MP_791768 530 55.1 B.ODE-O7 130 36 27
AAKS8557 202 €05  2.00E-08 208 50 24 NP_772485 757  85.1 B.00E-07 280 63 25
AAKS8548 202  60.5  2.00E-08 208 80 24 NF_772485 757 339  1.80E+00 109 20 26
NP_248828 425  80.1 2.008-08 288 B5 22 CABB4773 302 551 8,00E-07 183 48 24
NP_348828 425 424  500E-03 310 69 22 CABB4Y73 398 387  340E02 72 22 30
YP_126585 411 80.1 2.00E-0B 147 39 26 BAA7T309 94 56.1 8,00E-07 49 23 46
YP_095257 411 6.1 2.00E-08 147 38 26 NP_880130 510 547 1.00E-08 136 43 3
AAMB0G38 128 801 2.00E-08 124 41 33 YP 003353 422 547  1.00E-06 110 3 30
AAKSE8547 202  60.1 2.00E-08 208 48 23 NP_8992841 337 543  1.00E-08 310 73 23
AAKSBES0 202 60.1 2.00E-08 208 49 23 NP_B33789 510 543  1.00E-08 136 42 30
NP_104151 356 567  3.00E-08 357 81 22 NP_405374 326 54.3  1.00E-08 310 73 23
aaloes7e 207 587 3.00E-08 162 42 25 7P 00212998398 543  1.00E08 111 2 26
AAMODS34 126 587  3.00E-08 138 44 31 NP_799784 208  53.9  200E-08 258 55 1
YP_123568 411 59.3  4.00E-08 147 38 25 NF 772483 763 53.9 2.00E-08 188 47 26
YP_123558 411 32 740E+00 83 25 30 NP_772483 763 362  3.80B-01 108 28 26
BACTH963 530 6§93  4.00E-08 130 38 29 NP_244487 395 53.9 2.00E-06 128 33 26
AAKB8545 202 59.3  4.006-08 208 49 23 CAA7E368 168 53.9  2.008-06 159 32 24
AAASGS21 414 58,9  S5.00E-08 270 64 23 BAATT318 121 53.8  2.00E-08 92 32 34
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Fig. 25B-Continned
Hit D Lenplh Bitscore Expecled Length #ldent %S Hit D> tenglh Bitscore Expected Length #dert %S
BAA7?34E 123 538 ZO0E-06 92 32 34 ¥P_04084910746 424  S00E03 340 71 20
WNP_363583 436 635  2008-08 286 59 23 YP_040849 10746 368 290804 297 58 18
NF'_353562 438 462  AGDE04 140 34 24 YP_04084810746 366 2.90E-01 332 &9 20
NP_783263 317 535 200808 289 67 22 YR 04084910748 358 490801 304 63 20
NE_531268 430 525 200808 256 5% 23 YP_D4084910746 335  240Ee00 276 55 19
NP_531268 430  48.2 400504 140 34 24 ¥YP_04084910746 331 3.20E+00 317 68 21
AABE142% 2896 635  200B-06 238 & 23 YP_040848 10746 318  930E+00 207  §7 19
AARB1421 285 40 280E-02 87 24 27 AABB1423 395  48.5  Z.0DE-05 2865 66 23
BAATYR01 123 B35 200806 108 33 30 AABEI423 398 451 A00E-04 148 38 26
ZP_00217213817  53.4 3.00E06 100 31 31 10RY 55 485  7.008-05 &0 24 48
ZF 00317213517 40 260E-02 81 24 26 ZP_00167907404 488 7.00E05 121 37 30
ZP_00273669412 528 J.00E-06 311 &7 21 ZP_0O167807404 354 BA0E0] 98 23 23
ZP_00R73669412 358 4908-01 148 35 23 ALABEB13E 37 485  7.00E-0B 36 23 83
ZP_00N56435521  52.8  4.008-06 185 40 2% AAGIL3ES 431 484 100E-04 207 $1 24
NF_3B4777 401 52.8  4.00E-06 189 48 25 AAGIABE 411 424 500803 116 27 23
NP_383777 401 40 2.60E-02 87 24 27 NE_3847786 394 478 1.00E-04 137 24 24
AAQB3645 158 K24 S00E06 150 40 256 NP_384778 334 A58 500504 245 8§56 22
NP 415801 317 52 YOOE08 305 70 22 PAF34780 3381 476 1.ODER4 286 55 1B
AAQB2964 145 52 700B-06 144 38 28 AAF34780 3381 451  BO0E-@4 205 S8 19
NP_421770 424 52 7.00E-08 164 35 21 AAF34780 3381 447 100803 274 A0 1B
CAATEI63 188 52 7.00E-06 159 38 23 AAF3A7BO 3381 427 400E03 285 51 17
AAGEES28 317 B16 900806 290 &6 22 AAF3I4780 3381 412 120802 300 36 18
NP_g67520 361 518  9.00E-0C6 178 44 24 AAF34780 3381 397  340E0Z 278 48 ¥
YP_0B6428 757 HLG  DOOELE (30 40 30 BAARS 156 24 478 100E-04 24 24 100
AAMZTIEY 181 516  900E-08 18t 44 24 WP _562800 431 474  2.0DE-04 220 53 24
BAAFZI03 156  B16  8.00E06 88 27 30 NE_288877 317 474 2.00E04 140 38 27
B32808 386 512 1.008-05 285 86 23 NP_B46141 9304 47 2.008-04 306 B4 20
522808 398 42 700803 87 23 26 NP 546141 9904 431 3.00E-D2 153 36 23
YP_ 111448 2634 8§12 1.008-08 287 &0 20 NP_B46141 9804 397 340E-B2 332 71 24
YP 111446 2634 508 10008 281 58 20 NP _Ba6141 8904 323  4.4DE-02 2683 66 23
YP_111448 2834 47 200804 206 63 23 NP_B846141 9904 281 980802 278 56 20
YP_111446 2634 452  4.00E-04 281 60 20 NP_B46141 9804 354  6.408-01 317Y 66 20
YP 111446 2634 451 300804 202 58 1§ NE_646141 8904 335  1.90E+Q0 297 57 18
YI?_111445 2634 43,8  Z.00E-03 284 538 20 AAQTE340 142 a7 2.008-04 132 36 27
YO _ 111446 2634 435 200E-03 283 S8 20 YE_012160 282 &7 200804 223 53 23
YP_111446 2634 435  2.00E-03 283 &% 20 AAB21164 31 47 2.00E-08 31 24 77
YP_111446 2634 431 A00E03 282 89 20 NP_249778 432 485  3.00804 3¢ 34 25
YP_111446 2634 42 7.006-03 28% & 22 NE_249778 439 32 7.10E406 257 50 19
YP_111446 2654 40 260E-02 295 53 20 ZP_Q0138676433 465 300804 134 34 25
YP_111446 2634 40 2.60E-02 298 &9 19 ZR_CON14296820 462 400BO4 257 B4 21
YP_1114468 2634 383 440E-02 2302 59 4@ NP 223768 287 4632  AQ0E-DA 143 40 26
YP_111446 2624 388 680E-0Z 283 53 18 YP_108306 1606  46.2  J.00ED4 286 66 22
YP_111446 2634 374 1.706-01 278 48 17 YP_108306 1808 381  Q.90E-02 281 57 20
YE 111446 2624 358 49CE-01 235 80 24 ¥YP_108365 1606 381  9.90E-02 228 54 23
YP_105520 453  51.2  1.00ED5 248 §7 22 YP_108306 1606 381 Q.90E-D2 308 80 19
YP 108520 459 415 9.00E-03 208 80 20 YP_108306 1608 374 1.708-01 286 88 22
YO 027819 207 512 100EDS 115 30 26 AAKS7535 140 462 4.00E-04 126 38 27
MIP_856845 651 12 1LO0E03 128 34 28 CACE4733 78 462 400804 71 25 35
NP_947642 83%  50.8 100805 284 70 24 CACS4731 78 462  4.00E-04 71 25 35
NP 947642 935 243 140500 83 22 23 AABER371 83 462  4.00E-04 78 21 26
NP_D49266 848  50.8  1,00E-05 284 69 24 AABRS3TD  8Y 462  4.00B-04 77 T 27
NP 249268 888 389  5.80EHZ 305 63 20 ZP_00290%72765 458 B.00E-04 280 86 20
YP_O09743 523 504  Z00E-05 123 32 26 CAA7S373 158 458 500804 4238 33 23
YE 008743 5§23 333  1.90BRCQ 173 28 21 CAATEATO 184 458  G.00E-04 3¢ 33 23
ZP_00128084282 504  2.00608 286 68 23 CAATSIBE 188 458  5.00E.04 338 33 23
NP 282040 780 501 3.00E.05 128 36 27 NP 267773 1072 454  @.00E-04 287 53 18
NP_282040 750 416  2.008-03 229 48 20 NP_267773 4072 335 2408400 91 123
ZP_00242042398 437 2.00E-05 245 53 24 AAQE4681T 134 454  6.00804 132 35 26
ZP 00242042398 387  S40E-GZ 140 35 25 NP_228520 407 454  600E04 280 63 21
AASEGGR0 430 493 J.00E-05 134 34 25 2P 003230792334 454 600804 274 50 18
AASEEEBL 430  3BS  TOOE-05 130 33 25 2P_003230792334 3B 3.4DENE 276 48 17
BAA77305 78 4858  B.00B-08 74 28 37 ZP_003230792334 593 4ADE-0Z 293 54 18
ZP_DUZ2B335B523 985  7.00E05 162 43 25 2P_{08230792234 385  780E0Z 2084 Bz 18
ZP_(0263356523 35 5.408-01 106 23 2% 2P 003230792334 37 220801 280 52 18
WP 480155 317 485  7.00E.05 140 3B 27 ZP_{103230792334 347 L10E+00 261 50 19
YP_150804 917 485  V.00BE-08 140 38 27 CAATEZT8 183 454  60DE-04 139 33 23
¥P 128206 304 485  7.0OEDE 293 &3 18 CAATS374 155 454  600E-04 130 33 23

YP_C4D840 10746 48.5 7.00E-05 303 63 20 CAATES7Z 159 45.4 6.008-04 139 33 23
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Fig. 25B-Continued

it _to Length Bitscore Expecied Length #dent %S Hit_iD Length Bitscore Expscied Length #ident %S
CAA75367 154 45.4 6.00E-04 138 33 23 ZP_00326048609 431 300803 273 63 23
CAAT7H3685 167 45.4 6.00E-04 139 33 23 ZP_00326048509 32 7.10E+00 298 26 20
CAAT5364 158 45.4 6.00E-04 139 33 23 CAA3B029 21 43.1 3.00E-03 21 21 100
AADZ5047 186 45,4 6.00E-04 143 36 25 ZP_00051798172  43.1 300E-03 136 ¥ 22
BAAD2072 24 451 8.00E-04 24 23 a5 AAP4BG11 107 43.1 3.00E-03 21 27 29
¥P_111449 1530 45,1 8.00E-04 298 64 21 NP_207286 296 43.1 3.00E-03 150 42 28
YP_ 111448 1530 44.7 1.00E-03 292 64 21 NP_D36893 98¢ 43.1 3.00E-03 288 3 21
YP_111448 1530 44.3 1.00E-03 278 59 21 AAK39533 107 431 3.00E-03 g1 27 29
YP_111448 1530  42.7 4.00E-03 320 68 21 AAQS9385 302 42.7 4.00E-03 282 55 18
YP_111448 1530 41.6 0.00E-03 288 58 20 NP_267008 1063 427 4.00E-03 291 %6 19
¥P_111448 1530 41.2 1.20E-02 284 60 21 NP_267008 1083 37 2.20E-01 231 42 18
YP_111448 1530 40 260802 2580 &1 20 NP_267008 1063 38.6 2.90E-01 281 63 22
YP_ 111448 1630 377 1.30E-01 280 50 20 YP_D42074 1351 42.7 4.00E-03 304 59 19
YP_111448 1530 37 2.20E-01 2632 52 18 CAAB1T527 438 42.7 4.00E-03 a9 27 27
YP_111448 1530 34.7 110E+00 287 &6 21 AAK38530 107 42.7 4.00E-03 81 26 32
CAATSE375 151 45.1 B.00E-04 139 33 23 AARBD3E8 8B 42.7 4.00£-03 77 20 25
CAAB1528 436 451 80004 106 28 27 N 939882 1254 424 5.00E-03 169 38 22
AAFET137 150 45.1 8.00E-04 146 37 25 YP_105401 1535 42.4 5.00E-03 300 63 21
NP_940252 836 447 1.00E-03 194 49 25 YP 105401 1535 36.2 3.30E-01 307 64 20
NP_9408752 886 33.9 1.90E+00 102 25 24 YP_105401 1536 35.8 4.90E-01 217 48 21
YP_155526 404 44.7 1.00E-03 130 35 25 YP_085280 567 42.4 6.00E-C3 263 54 20
YP_155526 404 32 7A0E+GO 196 41 20 NP_S08736 846 42 4 5.00E-03 168 37 22
NP_922182 321 44.7 1.00E-03 318 74 23 ZP_001432362005 42.4 5.00E-03 256 58 23
MP_847392 2275 447 1.00E-03 287 83 18 AAK39B35 107 42.4 5.00E-03 81 25 2
NP 647302 2276 343  1.408+00 216 42 19 AAK3SS34 107 42.4 5.00BE-03 &1 25 30
NF_£847392 2275 342 1.40E+00 299 &0 20 AABEY3GS 80 42.4 5.00E-03 77 20 25
NP _371858 6713 44.7 1.00E-03 303 81 20 NP_523179 1309 42 7.00E-03 264 60 22
NP_371958 6713 42 7.Q0E-03 163 36 2 NP_523173 1308 36.2 3.80E-01 260 56 21
NP_371938 8713 412 1.20E-02 332 72 21 NP_623175 1308 35.8 4.90E-01 247 57 23
NP_371958 6713 354 6.40E-01 276 53 19 AAFBE048 872 42 7.00E-03 320 64 20
NP_371958 6713 33.1 3.20E+00 2067 57 19 NP_438475 661 42 7.00E-03 268 63 23
AAP48612 107 447 1.00E-03 94 24 25 NP_784110 1377 42 7.00E-03 285 64 22
NP_374548 6713 447 1.00E-03 303 61 20 AALES470 2283 42 7.00E-03 299 55 18
NP_374548 6713 42 7.00E-03 183 36 23 AALBB470 2283 35.4 €.40E-01 269 58 21
NP_374548 8713 412 1.20E-02 332 T2 21 AALS8470 2283 33.9 1.90E+0Q0 285 52 18
NP_374548 8713 354 6.40E-01 276 53 18 AALES4T70 2283 335 2.40E+00 270 44 16
NP_374548 6713 33.1 J3.20E+00 287 87 12 AAQE7872 309 41.6 9.00E-03 306 71 23
YP_106908 410 447 1.00E-03 124 28 22 YP_128124 398 41.6 3.00E-02 119 25 21
YP_044654 2275 44.7 1.00E-03 287 a3 18 CAGB4A723 68 41.6 $.00E-03 65 24 36
YP_044654 2275 343 1.40E400 216 42 18 AAAZTO74 20 41.6 9.00E-03 20 26 100
AAFB7133 159 447 1.00E-03 146 37 25 AABGY3IE? 88 41.8 9.00E-D3 74 24 32
AAK309536 107 447 1.00E-03 94 24 25 Zp (00088080401 41.86 9.00E.03 122 35 29
AAK3BE41 107 44.7 1.00E-03 94 24 25 ZP_00088080401 38.5 760E-02 139 36 25
AAAZTOBD 284 44.3 1.00E-03 30 21 70 NP_465811 1787 41.2 1.20E-02 268 58 21
AAAZTOB0 284 374 1.708-01 31 18 58 ZP_002143701439 41.2 1.20E-02 297 72 24
YF_110805 1653 44.3 1.00E-03 269 58 21 ZP_N02143701439 323 540E+00 272 56 20
YP_1108056 1683 40 2.60E-02 254 &5 22 AABB9377 a9 41,2 1.20E-02 74 23 31
¥P_110805 1853 37 2.20E-01 287 58 20 AAPQ7456 953 40.8 1.50E-02 283 49 18
YP_31080& 1653 36.2 3.80E-01 274 56 20 CAAZ0850 20 40.8 1.50E-02 20 20 108
YP_110805 1653 347 1.10E+00 285 52 19 AASS1896 34 40.8 1.50E-02 38 18 47
CAA7B371 188 44.3 1.00E-03 128 33 23 ZP_00083096301 40.8 1.50E-02 241 80 24
AADZ21057 4545 44.3 1.00E-03 228 52 2R NP_251152 5627 40.4 2.00E-02 329 a7 20
ZP_001627551140 44.3 1.00E-03 295 6z 21 NP_251182 5627 34.3 1.40E+C0 235 50 21
T30822 1365 44.3 1.00E-03 284 853 18 NP_251152 5627 32.7 4.20E+400 312 60 19
AAFD4B08 4558 43.9 2.008-03 228 52 22 AAMO0Z95 3692 40.4 2.00E-02 278 €4 23
CAAS7229 862 43.9 2.00E-03 284 853 18 AAMS0995 3692 39.3 4.40E-02 321 75 23
CAAS7228 1344 43.9 2.00E-03 284 53 18 AABG1695 A4 40.4 2.00E-02 38 18 47
CAAS57228 1344 43.9 200803 Zd4 53 18 AABED3I7E6 89 40.4 2.00E-02 B4 21 32
CAALT228 1344 43.5 2.0CE-03 284 53 18 AABEG369 83 40.4 2.00E-02 64 21 32
CAAST228 1344 43.% 3.00E-03 269 50 18 AABE9354 89 40.4 2.00E-02 &4 21 az
AAK3G539 107 43,9 2.00E-03 94 24 25 ZP_002880749748 40 2.60E-02 236 51 21
AABGG366 89 43.9 2.00E-03 77 21 27 AAADZA91 20 40 2.60E-02 20 18 g0
AAAZTD14 I8 43.9 2.00E-03 284 53 18 YP_142319 788 40 2.60E-02 302 64 21
AMAB1014 716 431 3.00E-03 269 50 18 YP_140402 710 40 2.60E.02 302 64 21
CAF74731 410 43.9 2.00E-03 224 46 20 NP_373178 2271 40 2.60E-C2 287 52 18
AAP43B10 107 43.5 2.008-03 81 28 30 NP 373178 2271 34.3 1.40E+0C 216 42 19
AAP4BG0OO 107 43.5 2.008-03 91 28 30 NP_373178 2271 32 7.10E+00  30% 62 20

AABEH367 82 43.5 2.00E-03 77 20 25 AAQQB4G3 623 40 2.80E-02 114 M 7



U.S. Patent

Hit_1D
YP_ 114536 437
YP_034700 953
NP_036493 523
NP 764683 9429
NP 764683 9439
NP_764683 9439
NP_764583 94238
NP_ 764683 9439
NP _764683 3439
NP_764683 0439
NPT 764683 2439
NP_764683 9438
NP_764883 8439
NFP_764683 9439
NP_764683 9439
NP_ 764683 9439
AANDEGAT 402
ZP_00123601638
ZP_00D842471003
AAGO3051 130
AACUS050 130
AACOY048 130
AABB2741 425
AABG2741 425
AAR21284 163
AAR21232 161
ZR_ 00319871233
NF_908061 118
ZP_ 002335611787
AACO09048 130
1Q0Y 318
NP_798012 3240
YP_ 016833 662
ZP 002814314725
ZP_ 002814314726
ZP_ 032814314726
ZP_ (02814314726
ZP_ 002814314726
ZP_002814314726
ZF_ 002814314726
ZP_ 002614314726
ZP_D0211493472
ZP_002047941979
ZP_ 002047941978
ZP_ 002047941979
AAC43555 35
ZP_00208720459
NP_928380 587
YP_ 115648 780
YP_ 087940 5398
YP_087940 5399
YP_ 087940 5399
YP 087940 5399
YP_087940 5399
YP_ 087940 5309
YR 087940 5399
YP_087940 5399
YP_0B7940 5399
NP_781518 518
AAVH46179 146
AAMAGTT8 147
CACB1118 1564
ZP_00213493557
ZP_ 00224552561
ZP_00355727801
ZP_001404443443
AAGA3560 36
AABGO373 89
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Length Bitscore
40

40
40
40
38.8
36.2
36.2
36.2
5.4
34.7
338
33.8
33.1
33.1
32.3
21.6
397
39.7
a7
38.7
3.7
39.7
39.7
32
30.7
38.7
39.3
39.3
39.3
38.3
38.3
389
38.8
38.9
381
374
36.6
366
354
35
343
38.9
38.9
4.7
331
38.9
38.5
38.5
38.5
38.5
374
7.4
3B8.2
36.2
358
35
3.9
33.5
38.5
38.5
38.5
38,5
385
38.5
38.5
38.5
38.5
385
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Expected
2.50E-C2
2.60E-02
2.B0E-G2
2.860F-02
7.608-02
3.80E-01

3.802-01

3.80E-01

8.40E-01

1.10E+00
1.90E+00
1.90E+00
3.20E+0Q
3.20E+00
5.40E+00
9.30E+00
3.40E-02
3.40E-02
3.40E-02
3.408-02
3.40E-02
3.40E-02
3.40E-02
7.10E+00
3.40E-02
3.40E-02
4 40E-02
4.40E-02
4 40E-02
4.40E-02
4.40E-02
5.80E-02
5.80E-02
5.80E-02
9.80E-02
1.70E-01

2.90E-01

2.90E-01

8.40E-01

8.40E-01

1.40E+C0
5.80E-02
5.80E-02
1.10E+00
3.20E+00
5,80&-02

0.076
0.076

7.60E-02
7.60E-02
1.70E-01

1.70E-01

3.80E-01

3.80E-01

4,90E-01

8.40E-01

1.80E+80
2 40E+00
7.60E-02
7.60E-02
7.680E-02
7.60E-02
7.60E-02
7.60E-02
7.60E-02
7.60E-02
7.808-02
7.60E-02

Length #ident %S
a3 32

301
114
130
169
265
238
258
316
302
314
146
181
151
328
202
148

Fig. 25B-Continuecd

Hit_iD
NP_419715 307
NP_207906 228
ZP_003235731130
ZP 003235731130
ZI7 00317192676
CAABOS5S 61
NP_771002 8965
NE_ 214145 a22
NP_765958 681
ZP_003125671475
ZP_ 00240071564
ZP_D0195263572
BAD13420 718
AAB1GB1E 20
NP_049255 623
Z¥ DU315446537
78 0028945116245
ZP_00273576527
ZP_00273576527
NF_800021 623
NP_772493 627
AAPTB292 855
ZP_00281310507
ZP_n0289133779
ZP_00280133773
NF_471790 927
NP_471790 927
NP_520634 3322
NP_ 404364 307
NP_336479 342
NP_248731 3536
YP_ 066441 693
NP_757753 161
NP_B70743 308
NP_ 603201 1724
ZP_00220800910
ZP_00210646252
2000083136721
NP_799785 346
NP_738300 290
AAF96352 1119
NP_359656 1902
NP 253231 1417
NP_932208 603
CAABDBAE 61
AAT28336 160
AAT28335 160
AAT28333 160
ZP_(10218988486
ZF_00149774452
AAP34183 118
ZP_00319248821
ZP_002B4479501
ZP_0D00S278425
NP_522101 3552
NP_984415 1096
AAG31286 1363
ZP_00313083380
AAT28334 180
ZP_00182337425
ZF_ 00160617717
ZP_ 00160617717
ZP_001380311417
AAR37720 394
NP_561526 1102
NP_561526 1108
NF_348224 664
AAPSE614 499

1

13

{

i
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tength Bitscore

38.1
28.1
38.1
323
377
377
377
37.7
37.7
3.7
37.7
3.7
37.7
37.7
37.4
37.4
37.4
37.4
33.9
37.4
37.4
37.4
374

37
37
6.6
8.8
36.6
36.8
36.6
36.6
36.6
368
36.6
36.6
36.6
36.6
38.8
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
36.2
316
36.2
36.2
358

35.8
35.8

Expected
9.908-02
9.80E-02
9.80E-02
5.40E+Q0
1.30E-01
1.30E-01
1.3CE-01
4.308-01
1.30E-G1
1.30E-01
1.30E-01
1.30E-01
1.30E-01
1.3CE-01
1.70E-01
1.70E-01
1.70E-D01
1.70E-01
1.80E+00
1.70E-01
1.70E-01
1.70E-01
1.708-014
2.20E-01
3.80E-01
2.20E-01
9.30E+00
2.20E-01
2.20E-01
2.208-01
2.20E-01
2.20E-01
2.20E-01
2.20E-01
2.20E-01
2.208-01
2.20E-01
2.20E-01
2.80E-01
2.90E-01
2.80E-01
2.90E-01
2.90E-01
2,90E-01
2.G0E-01
2.80E-01
2.¢0E-01
2.80E-01
2.80E-01
2 80E-01
2.90E-01
3.80E-01
3.60E-01
3.80E-01
3.80E-01
3.80E.01
3.80E-01
3,80E-01
3.80E-01
3.80E-01
3.80E-01
9.30E+00
3.80E-01
3.80E-01
4.90E-01
7.10E+00
4.90E-01
4,30E-01
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Length #dent %S

73
110
292
281
168

43
134
186
176
273
107
183

89

20
277
263
272

20

83
117
228
138
118
198

89
281
210
228
253

87
286
120

7
283
131
260

74
288
116
122
143

28
28
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Fig. 25B-Continued

Hit_ID Length Bilscore Expecied Length #ident %S Hit_1D tength Bitscore Expecied Length #ldent %S
YP_133518 668 35.8 4.50E-01 111 33 29 NP_895350 489 342 1.40E+00 271 54 19
YP_071943 3378 368 4.90E-01 289 51 21 NF_348728 570 34.3 1T40E+00 162 36 22
YP_D49813 317 35.8 4.90E-01 266 &1 22 YP_046173 335 343 140E+00 117 25 22
AAT28337 160 35.8 4.80E-01 166 34 20 NP_262997 632 34.3 1.40E+00 245 43 17
AAAZT141 17 358 4.90E-01 17 1 100 YP_0668477 383 35.3 1.40E+00 148 33 22
ZP_DD270483727 35.4 6.40E-01 239 49 2D YP_064761 880 34.3 1.40E+00 126 30 23
AAQROOT7 458 354 6.408E-01 256 61 22 YP_(64723 674 343 1.40E+00 248 48 19
NP_773497 491 354 6.40E-01 1214 28 23 NP_935137 626 34.3 1.40E+00 299 62 17
NP_267038 709 354 6.40E-01 301 71 23 NP_866060 3056 34.3 1.40E+00 120 34 28
NP_473603 1487 354 G6.40E-01 249 49 1@ NP_866080 3056 33,1 3.20E+00 116 34 29
YP_086339 &64 35.4 6.40E-01 107 23 21 ZP_003233881656 34.3 1.4 187 41 21
NP_207948 1230 354 6.40E-01 292 62 21 2P _00308827366 34.3 1.40E+00 138 35 25
YP_039058 564 354 65.40E-01 107 23 21 ZP_D013778061€ 34.3 140E+00 245 43 17
NP_864533 7716 354 6.40E-01 240 52 21 ZP_00124017628 343 1.40E+D0 254 46 18
NP_765804 2310 354 G6.40E-C1 290 52 17 ZP_00110825475 34.3 1.40E+00 130 35 25
NP_765787 676 354 5.40E-01 117 33 28 ZP_B0046842967 33.8 1.80E+00 134 a5 26
ZP_00323206769 354 6.40E-01 148 35 23 YP_(080405 650 33.8 1.90E+00 87 22 25
2000288038987 354 6.40E-01 294 56 19 NP_470074 598 33.¢ 1.80E+Q0 288 59 20
CAE46784 810 35.4 6.40E-01 85 29 30 NP_927895 4582 33.9 1.90E+00 257 &1 23
CAE46762 506 35.4 6,40E-01 95 29 30 NP_815458 533 33.9 1.80E+00 125 35 28
708613 818 354 6.40E-01 173 37 2 NP_562048 933 33.9 1.00E+00 258 51 19
AAP34195 128 354 8.40E-01 129 35 27 NP_267826 901 33.9 1.90E+00 2Bt 56 19
2P_00338261589 35 8.40E-01 62 20 32 YP_128425 B57 329 1.80E+00 121 29 23
NP°_718838 667 35 8.40E-01 38 20 20 YP_131301 638 33.9 1.908+00 73 16 21
YP_128207 361 35 8.40E.01 358 63 19 YP_030040 660 339 1.30B+00 105 25 23
YP_132326 528 35 8.408-01 33z &89 20 NP_081473 584 33.8 1.90E+00 109 24 22
NP_812240 868 35 8.4DE-01 150 44 29 NP_784971 0883 339 1.9 299 58 19
NP_964984 4734 35 8.40E-01 316 66 20 NP_783077 417 33.9 1.80E+00 103 24 23
NP_964584 4734 33.1 3.20E+00 1583 40 26 NP_268011 912 338 1.808+006 214 43 22
AAN33180 434 35 8.40E-01 127 38 27 NP_364462 1000 339 19DE+Q0 125 28 22
ZP_00144837646 35 8.40E-01 243 a4 18 AAPG2860 699 33.9 41.80E+00 118 30 25
2P _00222048485 35 8.40E-01 88 2326 BAR20920 1172 33.8 1,80€+400 283 55 18
ZP_p0220113501 35 8.40E-01 88 23 26 ZP_002991151200 33.5 2.4 61 17 27
ZP_DB0137782629 35 8.40E-01 245 43 17 ZP_0005627 1661 33.5 240E+00 278 54 19
ZP_00121836231 35 8.40E-01 185 38 23 AAGBEE00T 873 33.5 2408400 185 42 22
AAQ13127 2343 35 8.40E-01 238 49 20 AAFB1200 277 33.5 240400 199 45 22
NFP_946001 587 34.7 1.10£+00 121 36 206 NP_704375 838 33,8 240E+H00 128 23 17
ZP_00319892754 34.7 1.10E+00 284 62 21 YP_115527 534 35.5 2.40E+00 80 24 30
ZP_003190802754 33.1 3.20E+00 26t 1% 19 AAKS3934 736 33.5 2.40E+00 39 20 22
ZP_00311887602 34.7 1.10E+00 269 58 20 NP_309677 971 33.5 2.4 185 42 22
YP_1680437 862 4.7 1.1CE+00 68 24 35 NP _938296 542 335 2.408+00 300 62 20
ZF_00336629824 34.7 1.1GE+Q0 149 38 23 NP_6837327 386 33.5 2 40E+00 123 2% 17
NP_802026 583 34.7 1.10E+00 118 33 27 NP_964169 982 33.5 2.40E+00 203 A7 23
MNP_924800 1241 34.7 1.40E+00 73 24 32 ZP_00217082977 33.5 2.40£400 109 32 29
NP_463823 500 34.7 1,10E+00 233 a7 20 ZP_ 00106667978 335 2.4CE+00 112 29 25
NP_645581 246 34.7 1.10E+00 219 44 20 AAB21165 20 33.5 2.40E+00 20 16 80
NP_792425 833 34.7 1.10E+00 283 50 17 BAA23410 632 335 2.40E+00 229 43 18
NP_561978 344 447 1.10E+00 232 49 21 ZP_00290912684 3.1 3.20E300 130 24 18
NF_350172 783 34.7 1.40£400 129 28 22 ZP_00290912684 32.3 5.40E+00 188 35 18
Nf_349191 722 34.7 1.1DE+0Q 143 36 25 YP_147975 435 33.1 3.20E+00 121 3z 26
MP_349191 722 33.1 3.20E+00 282 87 19 ZP_00328277837 33.1 3.20E+0D 109 26 23
AAD10484 626 34.7 1.10E+00 209 82 17 AALIO1878 1383 331 3.20E+00 175 40 22
NP_842322 386 34.7 110E+00 123 22 17 NP_798538 678 331 3.20E+DO 127 27 21
YP_133410 §77 34.7 1.10E+00 317 61 18 NP_780701 498 33.1 3.20E400 162 41 25
NP_269527 594 34.7 1.10E+CO 118 33 27 NP_768559 816 33.1 3.20E+00 62 19 30
YP_060520 593 34.7 1.10B+00 118 33 27 NP_415890 1122 33.1 320E4+00 147 37 25
YP_0az878 928 34.7 1.10E+CO 219 44 20 AADGDE482 822 33.1 3.20E+00 3120 30 25
YPP_ 012822 500 34.7 1.10E+C0 233 47 20 AAD10818 676 33.1 3.20E+00 125 29 23
NP_051325 222 34.7 1.10E+00 114 30 26 NP _889112 532 331 3.2084+0C 250 48 19
NP_782489 569 34.7 1.10E+00 305 &1 20 YP_1292487 640 33.1 J20E+H0Q 137 31 22
NP_607532 5984 34.7 1.10E+Q0 118 33 27 YP_133516 487 33.1 3.20E+00 127 26 20
ZP_00233875541 34.7 1.10E400 233 47 20 YP_132040 3542 331 3.208+00 107 27 25
ZP_0212291306 347 1.10E+0D 130 38 29 YP_076807 558 33.1 3.20E+00 118 30 25
AAKB4427 542 34.7 1,10E+00 233 47 20 NP_253000 620 33.1 3.20E+00 245 42 A7
AAAGT447 232 347 1.10E+00 149 33 22 YP_063897 576 331 3.,208+00 263 46 17
YP_152386 564 343 1.40E+00 242 &5 22 ¥P_041182 424 331 3.20E+00 147 38 24
NP_450464 1788 343 1.40E+00 200 €5 22 NP_936480 522 33.1 3.20E+00 120 30 28

NP_792202 620 343 1.40E+00 128 31 24 NP_786243 1106  33.1 3.20E+00 330 64 19
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Hit_lo
NP_777771 638
NP_764084 3692
NP_764684 3692
NP_ 500104 441
NP_593009 486
NF_508047 400
NP_504026 1193
NP_5418865 131

Length Bitscore

331
33.1
32.3
33.1
33.1
33.1
33.1
331

Gil42627767|tpelCAD89361.1} TPA: SboC exonuclease

[Bradyrhizobium japonicum]
19 30
CAAG4859 o624 33.1
CAAB1206 955 331
BABYS269 413 33.1
AADA3469 912 33.1
ZP_D0137783633 331
ZP_00123950634 331
ZP_00128148551  33.1
ZP_003460801463  33.1
AAGE0OBST 896 331
PCE003 624 33.1
Pr76072 1120 33.1
BAAZ3413 629 333
ZP_00326431583 327
CAATS304 833 2.7
NP_252039 639 327
AAMO1202 1B3 327
ZP_000531851136 32.7
NP_983634 2678 327
YP_081348 561 32.7
NP_471252 1186 32.7
NP _462482 290 32.7
NP_464250 601 32.7
NP_829313 180 32.7
MNP_793314 6274 32.7
NP_790315 541 32.7
NP _769573 564 82.7
NP_563507 721 32.7
NP _406024 2535 327
NP_g39703 888 327
AAPSE778 742 327
MP_882071 1175 32.7
NP_419323 622 32.7
YP_1084253 634 327
NP_109825 228 32.7
YP_013383 80t 327
NP_660014 2679 327
ZP_00284267481 327
ZP_00280424428 327
AAMO1207 183 327
BAAZ23412 829 327
NP_326486 750 32.3
CAAS5128 545 323
NP_391003 662 323
A42292 818 32.3
BAAG219€ 777 32.3
AAPDBBE( 1658 32.3
AAP0888C 1658 323
NP_646487 424 32.3
NP_718941 169 32.3
NP_7168901 708 32.3
NP_807002 542 323
AAQBO540 2373 323
AAQE8388 690 32.3
NP_770343 582 32.3
AAFOE820 652 32.3
AAFB4794 586 323
NP_404241 3205 323

Jan. 5§, 2016 Sheet 68 of 105
Fig. 25B-Continued
Expected Length #ldent %S Hit_ID Length Bitscore
3.20E+00 121 29 23 YP_032604 1872 32.3
3.2 148 30 20 NP_7B2523 471 323
5.40E+00 254 62 19 NP_765908 300 32.3
3.20E+00 280 83 22 NP_765785 952 32.3
3.20E+00 126 24 19 NP_605840 628 32.3
3.20E+00 108 29 20 CAF32691 1828 323
3.20E+00 2583 52 20 CADGE598 1184 32.3
3.20E+00 62 24 38 ZP_002394591038 32.3
2P _00238257289 32.3
1261 33.4 3.20E+00B2 ZP_D0Z326811066 32.3
CAB99193 326 32.3
3.206+00 284 47 18 AAT41983 427 32.3
3.20E+00 239 47 19 AAF2E830 177 32.3
3.20E+00 2BO 63 22 AASS33940 693 32.3
3.20E+00 240 48 20 ZP_002188313513 323
3.20E+00 245 42 17 ZP_00171926505 32.3
3.20E+D0 86 24 25 ZP_00201727822 32.3
3.20E+00 256 a6 17 R35116 953 32.3
3208400 274 69 26 ZP_00149920505 a2.3
3.20E+00 82 19 80 ZP_ 00132930158 32.3
3.2 284 47 16 ZP_00098108451 323
3.20E+G0 147 37 25 AAK27341 3241 32.3
3.20E+-00 245 42 17 ZP_003128584422 32
4.208+00 307 70 22 ZP_00298543733 32
4.20E+00 145 30 2 ZP_003410411311 32
4208400 127 32 25 ZP_00208481932 32
4.20E8+00 121 2% 23 ZP_ 00046132978 32
4.20E+00 223 £1 22 NI?_464751 1066 32
420800 290 &1 21 NP_BB5521 11686 32
4.20E+00 99 20 20 AAQBC248 251 32
4.20E+00 318 83 20 NP_768828 432 3z
4.20E+00 82 2 25 NP_8699533% 317 32
4 20F+00 1893 3@ 20 NP_346950 371 32
4.20E+00 133 34 25 NP_207534 483 32
4.2 248 a1 20 NP_249777 683 32
4. 2CE+C0 a3 28 30 YP_060448 1039 32
4.20E+00 187 3\ 22 YP_041227 2189 32
4,20E+00 112 s 22 YP_010311 580 32
4,206+00 290 61 21 NP_784851 3360 32
4.20E+00 123 1 25 NP_7658498 495 32
4.20E+00 186 440 21 NP_787771 1378 az
" 4,20E400 65 18 27 NP_588862 343 32
4.20E+00 235 47 20 AAO19442 5431 3z
4,20E400 266 &2 18 ZP_002842243286 32
4.20E+0G0 154 29 18 CAADS367 &77 32
4.20E+00 103 39 20 BADS1767 1173 32
4.20E+00 290 61 21 BACS7543 289 32
4.20E+00 7T 21 27 ZP_003568478669 32
4.20E+0¢ 196 50 25 ZP_0D215525494 32
4.20E+00 121 29 23 ZP_00215989433 32
4.20E+00 127 32 25 ZP_00211381462 32
5.40E+00 121 27 22 ZP_00220828371 32
540E+00 238 47 18 ZP_00154800558 32
5.40E+00 322 80 18 ZpP_00348486544 32
540E+00 103 29 28 ZP_00138674683 32
5.40E+00 134 35 28 ZP_00274787513 316
§40E+00 148 33 2z NP_326824 1125 31.8
540E+00 139 27 19 CAA41384 1134 31.8
540E+00 147 36 24 AADO2408 269 31.8
5.40E+00 160 3% 22 ZP_00054847736 31.6
540E+00 273 59 21 NP_241106 1062 31.8
5.40E+30 304 a8 19 NP_B13081 522 31.6
5.40E+00 255 8 2 NF_794891 647 2316
5.40E+00 110D 25 22 NP_766736 8631 31.6
5.4 270 50 18 NP_562167 327 31.6
§.40E+00 120 31 25 NP_561782 2104 31.6
5.40E+00 80 1 23 KP_358633 1091 31.6
5.40E+00 289 a1 1 NP_349987 570 316
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Expected Length #ldent %S

5.40E+00
5.40E+00
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5.40E+00
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5.40E+00
5.40E+00
5.40E-+00
5.40E+00
5.40E+00
5.40E+00
540E+00
540E+00
5.40E+00
5.40E+00
5.40E+00
5.40E+00
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7.10E+00
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7.10E+00
7.10E+00
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7.10E+00
7.10E+00
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Fig. 25B-Cantinued

Hip i tength Bilscore Expzcted Length fldent %S Hit 1D fength Bilscore Expected Length #ldent %S
NP_223662 664 31.8 9.3 138 32 23
YR _BB4257 1041 318 9.3 243 £1 20
YP_130346 861 316 a3 303 57 18
YR _130208 521 316 a3 273 61 22
¥§ 071037 2550 3186 83 280 B 21
YP_D70257 808 316 9.3 242 83 21
ARKG3839 733 316 8.3 a8 19 pal
NE_O72757 398 31.6 a3 186 3% 23
YP_058420 529 318 9.3 a4 25 28
Y& 030044 959 316 9.3 278 57 2
Y& 0238808 810 316 4.3 243 2 21
NP_600558 2388 316 4.3 &3 18 28
NP_G57414 598 318 8.3 276 87 20
NE_88681g 807 38 23 243 52 21
NP_3655683 1218 31.6 9.3 246 40 16
ZP_00305598305 318 93 [ 21 30
ZP_00267783642 318 23 232 47 20
ZP_ 00235052648 31.8 9.3 176 34 19
ZP_D0233807236 318 9.3 121 27 22
BALOBE3T 1083 316 9.3 147 %1 21
FOSOAG 1164 31.6 a3 147 31 21
CAR/G2442 1164 318 893 147 31 21
AATI0ATE 1158 31.8 9.3 147 31 21
AAC18948 269 a1.6 9.3 a1 21 25
ZP_oD1898191318 316 8.3 233 54 23
200203712834 31.8 33 112 28 25
ZPP_00125438646 31.8 8.3 2235 42 18
2P 00127280469 318 2.3 278 84 12
ZP_001224603554 1.6 &3 284 59 26

AAKT1817 437 31.6 8.3 108 28 26
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Fig. 25C
Hit_iD Length Bitscore Expacted Length #ident %S Hit D tength Bitscore Expected Length #dent %S
NP_929221 355 364 1.00E-1¢0 3G 207 B8 NP_842301 388 196 2.00E-49 212 113 53
ZP_ 00169997361 343 1.008-83 361 201 &5 NP_842301 399 103 1.00E-21 307 87 23
NP _99280¢ 369 318 4.00E-86 368 202 54 ZP_00236470278 198 2.00E-49 293 M7 32
NP_405406 369 318 4,00E.86 388 202 54 ZP_00235469286 185 3.00E-489 282 1186 40
NP_283384 585 305 4.060E-82 274 169 61 ZP_{j0244371402 195 4.00E-49 400 144 35
NB_238384 585 142 4.00E-33 115 74 84 ZP_00313275272 193 1.00E48 292 118 40
NP_31068% 585 305 4.00E-82 274 169 61 ZP_003352B0609 183 1.00E-48 280 1208 41
NP_310638% 566 142 4.00E-33 118 74 B4 ZP_00335280609 114 1.00E-24 1569 67 42
NP_754230 5§95 298 3.00E-80 223 167 70 NP_§37306 389 183 1.00E-48 241 118 49
NP_754230 585 138 5.00E-32 255 108 41 NF_B37306 399 104 1.00E-21 319 93 28
NP_707809 550 283 9.00E-79 202 154 76 ZP_00244372404 193 1.00E~48 404 180 37
NP_707809 550 140 9.00E-33 118 71 81 YP_065397 1128 192 3.00E48 252 120 47
NP_416433 488 287 8.C0E-77 177 146 82 YF_D65397 1128 107 2.00E-22 254 79 31
NP_416433 498 149 3.00E-35 151 &0 52 YP_oo1491 285 192 4,008-48 302 112 37
NP_841832 275 285 4.00E-76 297 189 63 NP_712508 285 192 4.00E-48 302 112 37
NP_456520 5066 284 7.00E-76 175 150 BS NP_231813 379 189 2.00E-47 378 130 34
NP_456520 508 148 2.00E-35 91 76 83 YP_109915 388 189 2.008-47 385 136 35
NP_461698 508 283 S.00E-76 232 160 828 NP_831434 272 188 2.008-47 208 114 38
NP_461698 506 158 4.00E-37 100 81 81 YP_076801 275 189 3.00E-47 286 114 38
NP_460912 485 280 8.00E-78 178 143 83 NP_8967579 277 188 4.00E-47 301 117 38
NP_460912 485 182 3.00E-38 a8 79 80 YP_02784% 287 188 5.00E-47 292 112 28
NP_8B3763 382 272 2.00E-72 332 180 45 NP_572081 285 187 9.00E-47 300 113 37
NP_879760 3¢1 268 5.00E-71 291 182 46 ZF_00236468284 187 1.00E-46 298 117 37
MP_888078 3¢1 266 1.00E-70 391 183 48 ZPR_00288128272 186 2.00E-46 296 112 37
ZP_0p081764573 284 8.00E-67 262 144 54 NP_967577 274 186 3.00E46 202 115 39
ZP 00091764573 139 4.00E-32 a0 71 78 ZP_002030889296 184 6.00E-46 300 110 38
ZP_00173485285 242 1.00E-65 297 145 48 YP_120125 382 184 7.008-48 382 130 34
NP_S03548 282 248 6.00E-€5 297 137 46 NP_21922% 286 183 2.00E-45 208 114 38
ZP_00288126272 247 7.00E-€5 286 145 48 NP_348182 278 182 3.00E-45 292 115 3%
NP_203548 282 246 2.00E-64 297 137 46 Y£_010660 298 182 300845 311 119 38
ZR_00289013262 238 4,00E-82 2062 133 48 NP_231773 376 182 400645 378 133 38
ZP_00149772273 236 +.00E-61 296 131 44 ZP_oi30180288 181 5.Q0E-45 298 107 36
ZP_D0288014271 2368 2.00E-61 296 133 44 NP_219303 285 181 8.00E-45 304 107 36
NP_718792 272 238 2.00E-61 297 140 47 NP_212305 285 181 8.005-46 30t 111 38
2P_00274338386 235 2.00E-81 187 122 73 NP_831435 273 180 1.00E-44 208 118 38
ZF_002743883€E6G 135 5.00E-31 92 68 73 YP_123618 476 78 2,00E-44 309 124 40
ZP_00280011271 235 3.00E-81 296 133 44 YP_123818 475 110 1.00E-23 200 77 38
ZP_00288132271 235 4 00E-81 285 136 46 YP_035879 367 179 Z00E-44 365 125 34
ZP_00288131271 234 5.00E-61 295 136 48 Y 095368 476 178 4 Q0E-44 309 12 40
ZP_00299645314 234 5.00E-61 286 137 46 YP_095369 475 109 2.00E-23 19B 7B 32
ZP_00288133271 233 1.00E-60 285 135 4§ YP_001838 281 177 9.00E-44 300 107 35
NP_718783 273 233 1.00E-60 287 138 46 NP_871613 286 177 3.00E-44 304 109 35
ZP_00288136271 230 3.00E-60 285 132 44 NP_g02165 285 177 1.00E-43 209 104 34
ZP_00211492272 228 2.00E-59 291 124 46 YP_066429 857 177 1.00E-43 231 1086 48
ZP_00289022272 228 3.008-59 258G 136 45 YP_066429 857 1156 4.00E-25 227 81 35
NP_554080 278 228 5.00E-59 208 133 44 YP_011656 297 177 1.00E-43 310 113 38
NP_791772 282 223 1.00E-87 297 129 43 YP_126643 475 176 2.00E-43 309 122 39
NP _522175 276 220 1.008-56 295 134 45 YP_126643 475 110 1.00E-23 281 &8 35
ZP_00302655327 218 2.00E-56 329 133 40 YP_001490 282 176 2.00E-43 300 107 38
NP_871067 421 219 2.00E-56 1Bt 109 80 NP_Q70080 277 176 2.00E-43 285 110 37
NP_871067 421 120 1.00E-26 346 109 31 NP_231775 378 176 2.00E-43 377 134 35
ZP_00127282271 218 4.00E-58 283 128 45 YP_072597 336 176 3.006-43 242 113 33
YP_080862 310 216 4,00E-85 313 35 43 NP_212281 336 176 3.00E-43 342 113 33
NP_244483 272 214 9.00E-58 294 124 42 NP_712599 282 176 3.00E43 300 1097 33
ZP_002683336258 213 2.00E-34 289 125 46 NP_521843 273 175 3.0DE-42 297 109 36
ZP_00183380275 210 1.00E-33 299 1286 42 NP_231818 2377 175 3.00E43 377 128 34
NP_782313 275 209 2.00E-53 286 125 42 YP_013330 287 173 1.00E-42 286 107 36
NP_§93649 338 208 2,00E£-53 338 131 38 NP_470041 287 173 1.00E42 296 107 36
ZP_00289017268 209 2.00E-53 285 1256 43 NP_464217 287 173 1.00E-42 286 107 38
ZP_00288012373 209 3,00E-53 282 117 A1 NP_797167 384 173 1.00E-42 384 126 32
NP_39141€ 204 208 5,00E-5% 308 130 42 NP_935284 376 173 1.00E42 375 121 32
NP_801058 284 207 8.00E-53 301 119 39 NP_963824 277 172 3.008-42 285 109 38
NP_348820 275 207 1.008-62 295 122 41 NP_2972083 286 172 4.00E42 304 106 34
NP_798840 377 202 2.00E-51 376 132 35 NP_760797 377 171 7.00E-42 378 123 32
ZP_DO3132782738 20 8.00E-51 288 120 40 ZP_00346385295 171 7.008-42 282 38 33
ZP_(0238467307 200 1.Q0E-50 308 119 38 NP_348785 283 171 9.00E-42 280 104 35
NP_867402 282 199 3.006-50 295 124 42 NP_782278 280 170 1.00E-41 294 105 35

NP_DE7404 277 186 2.00E-28 292 120 41 ZP:00279040381 170 1.00E41 378 127 33
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Hit_ID
NP_231774 377
YP_ 011205 297
NP_902681 372
NPT240783 488
NF_249783 488
ZP_007 38680488
ZP_00138680488
ZP_00130323288
NS_798637 376
NP_798638 378
AAPOBS37 249
ZP_00317212580
7P 00317212580
NP_746492 887
NP_746492 667
ZP_ 00100062285
ZP_ 00317210587
ZP_ 00317210587
NE_712200 283
YP_001838 283
NP 770335 274
ZP_D0218988614
ZP 00218986614
ZP_DOZT0146298
NP_35285 206
NP_845993 274
NE_759224 377
NP_933767 377
YP_128298 426
YP_128298 426
2P 00320901380
NP_935286 377
NP 933764 385
NP_933784 385
ZP_00273972629
ZP_00273972629
YP_120126 383
YP_129126 3€3
NF_978099 266
ZP 00287990272
YP_035878 266
NP_759225 374
NP_759225 374
NP_782289 268
ZP_ 00004507493
ZP_ 00004597493
YP_083129 266
AAPOBE24 256
NP_228567 387
ZP_00236466266
YP_083130 460
YP_083130 460
MP_343261 269
NP_242343 464
NP 242343 464
NF_978100 455
NP_978100 485
AADOB750 375
NP_933768 375
NP_391385 160
NP_787170 374
NP 797170 374
NP_opszee 513
NP_908288 513
NP_208015 514
NP_208915 514
NP_222828 5§14
NP_222828 514

Length Bitscore

168
168
167
187
13
167
113
167
187
167
165
164
99.4
164
96.3
163
162
95.9
162
161
160
156
20.1
154
163
152
151
151
151
69.4
148
149
149
102
146
104
145
90.8
148
142
142
141
102
141
140
97.1
140
140
140
138
137
80.9
137
130
259
126
75.1
121
121
116
108
74.3
108
73.2
108
7.4
107
77.4
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Expected
2.00E-41
2.00E-44
7.00E-41
9 0CE-41
2.0CE-24
9.0CE-41
2.00E-24
9.00E-41
1.00E-40
1.00E-40
5.00E-40
8.00E-40
3.00E-20
8.00E-40
3.00E-12
1.00E-39
4.00E-30
3.00E~18
4.00E-39
5.00E-33
1.00E-38
2.00E-37
200817
1.00E-36
1.00E-38
3.00E-36
5.00E-36
7.00E-36
7.00E-36
3,00E-17
2.00E-35
2.00E-35
3.00E-35
5.00E-21
2,00E-34
8.00E-22
4,00E-34
1.00E-17
4.00E-34
4.00E-33
4.00E-33
5.00E-33
5.00E-21
8.00E-33
©.008-33
2.00E-19
9.008-33
1.00E-32
2.00E-32
5.00E-32
8.00E-32
1.00E~14
1.00E-31
2.00E-28
3.00E-19
2.00E-28
6.00E-13
6.00E-27
6.00E-27
2.00E-25
2,C0E-23
1.C0E-12
2.00E-23
2.00E-12
7.00E-23
1.00E-13
1.00E8-22
1.00E-13

Fig. 25C-Continued

Length #dent %S

379
295
269
242
335
242
335
284
377
377
271
222
182
252
129
385
254
128
301
301
295
242
B&
305
376
295
376
376
251
148
382
376
178
301
199
92
213
203
292
230
282
187
301
268
166
176
292
231
392
292
288
111
292
135
168
221

374
374
179
148
217
284

187
121
187
1214

127
101
122
103
100
103
100
103
125
126
a8
101
66
103
53
128
105
55
100
99
95
a7
46
107
118
92
120
11¢
108
65
125
12
80
92
85
57
82
63
98

33
34
33
42
29
42
29
36
23
33
36

Hit_ID
NP_282485 572
NP_Z82485 572
AAPTB393 514
AAPTB393 514
NP_420273 273
NP_907654 5618
NP_007654 518
NP_404368 402
NP_B70738 401
NP_670733 401
NP 282484 5§72
NP 282484 572
NE 214372 518
NP_214372 518
ZP_00313281302
ZP_ 00100043055
ZP_ 00100043955
NF_420274 273
NP_419608 273
NP_413611 273
YP_ 071817 400
YP_071817 400
NP_B65606 718
NP_865696 718
NP_622171 296
AAPTBZ50 508
AAPTE250 508
NP_419810 273
NP_886107 739
NP_866107 739
NP_223268 510
NP_223266 510
NP_404363 309
ZP_ 00299642294
NF_667573 685
NP 867573 685
NP_404370 401
ZP 00329910305
ZP_C0196929279
NP_383572 306
NP 693427 293
ZP_00028298321
NP_227947 258
NP 954084 208
ZP_00289010110
NP_700301 282
NP_391420 298
NP_541127 282
ZP 00288130268
NF_773506 313
NP_104180 328
7P 00330045281
YP_080866 303
NP_773505 314
NP 353570 313
7P 00339044282
ZP_00007767281
NP_840399 209
ZP 00339046273
2P 00338034282
ZP_00193517283
ZP_00337030282
NP_807272 253
2P 00270458289
ZP_00289016275
NP_353671 337
NP 531244 320
ZP_ 00183364320

Sheet 71 of 105

Length Bilscore

106
79.2
104
G8.8
104
103
247
102
102
57.4
102

95.5

89.7
38.7

718
718
71.6

Expecied
3.00E-22
3.00E-14
8.00E-22
5.00E-11
1.008-21
2.00E-21
8.00E-19
3.00E-21
3.00E-21
1.008-07
5.00E-21
3.00E-12
1.00E-20
6.00E-08
3.00E-20
3.00E-20
2.00E-09
4,00E-20
4.00E-20
5.00E-20
7.00E-20
2.00E-08
7.00E-20
3.00E-15
7.00E-20
9.00E-20
3.00E-13
1.00E-18
1.00E-12
3.00E-14
3.00E-19
4.00B-18
3.00E-19
5.00E-19
3.00E-18
5.00E-16
5.00E-18
7.00B-18
7.00E-18
9.00E-18
9.00E-18
1.00E-17
3.00E-17
3.00E-17
3.00E-17
6.00E-17
2.00E-18
2.00E-16
5.00E-16
6.C0E-16
8.C0E-18
1.00E-18
2.0G0E-15
1.00E-14
3.00E-14
3.00E-14
6.00E~14
1.00E-13
1.00E-13
1E-13
2.00E-13
3.00E-13
1.008-12
3.00E-12
5.00E-12
7.00E-12
7.00E~12
7E-12
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tength #ident %S

171
132
188
1158
297
192
333
223
223
84
181
132
208
129
274
270
154
292
282
282
207
115
284
143
290
170
297
202
257
250
170
3t
295
208
189
126
309
285
288
313
293
302
248
280
87
208
288
298
295
311
328
286
281
317
313
298
302
280
280
284
280
289
278
3¢2
275
324
324
321

63
48
87
40
76
63
85
67
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Fig. 25C-Continued
Hit 1D Length Bitscore Expected Length #ldent %S Hit_ID Length Bitscore Expected Length #ident %S
Np_2681892 248 58.6 6.00E-11 288 86 22 ZP_00317213517 53.1 3.00E-06 100 31 31
we_7823189 316 £58.2 8.00E-11 284 88 23 ZP_00317213517 40 2.30E-02 ™M 24 26
ZP_00337274271 &7.4 1.008-10 284 84 22 ZP 00273569412 52.8 3.00E-06 311 &7 21
ZP_0U335243300 87 2.00E10 302 74 24 ZP_00273659412 358 4308-01 148 35 23
ZP_00148794326 67 2.008-~10 322 67 20 ZP_00056435521 52.8 3.Q0E-06 188 40 21
NP_272952 415 66.6 2.00E-10 285 865 22 NP _384777 401 52.8 3.00E-08 188 48 28
NP_227898 304 65,1 7.008-10 256 62 24 NP_384777 401 40 2.30E-02 B7 24 27
YP_013346 291 B84.3 1.00E-06 288 61 21 NP_415601 317 52 6.00B-06 305 w22
Zp_00049388242 63.9 1.00E08 188 52 27 NP_421770 424 82 B8.00E-068 1G4 36 21
NP_464233 291 63.9 1.00E.08 238 61 21 NP _287217 317 5t1.e B.00E-D6 299 68 22
ZP_00229464291 863.5 200E-09 288 61 21 NP_967522 361 51.6 S.00E-06 178 44 24
AACHS633 418 63.2 3.00E-08 258 60 22 YP_(68426 757 51.6 8.008-06 130 40 30
NP_384778 321 624 400808 321 g8 21 YP_111446 2634 1.2 1.00E-05 287 60 20
NP_£42302 4N 62.4 4.00E-08 134 40 28 YP_111446 2634 50.8 1.008-05 281 58 20
NP_642302 401 40.8 1.30E-02 113 31 26 YP_11144E 2634 47 2.00E-04 296 63 21
NP_470057 281 82 6.00E-09 283 80 20 YP_111446 2634 48.2 3.00e-04 291 &80 20
Zp_00237180287 60.8 1.00£-08 243 62 25 YP_111446 2634 45.1 7.00E-D4 292 68 19
NP_348828 425 60.1 2.00E-08 289 &5 22 YP_111446 2634 43.5 2.00E8-03 284 58 20
NP _348828 426 42.4 5.008-03 310 53 22 YP_111446 2634 43.5 2.00E-03 283 58 20
YP_126585 411 80.1 2.00E-08 147 33 28 YP_111446 2634 435 2.00E-03 289 58 20
YP_085257 411 60.1 2.00E-08 147 33 26 YP_111446 2624 43.1 3.00E-03 2082 59 20
NP_ 104151 356 59.7 3.00E-08 357 81 22 YR _111446 2634 4z 6.00E-03 281 63 22
YP_123588 411 59.3 4.00E-08 147 38 25 YP_ 111446 2634 40 2.30€-02 285 59 20
YP_123888 411 32 6.20E+00 83 25 30 YP_ 111446 2834 40 2.30E-02 298 59 18
AACSB0546 309 58,9 500E-08 298 62 20 YP_111446 2534 383 3.908.02 302 59 18
ZPR_DO127287530 £8.9 5.00E-08 138 40 29 YP_111446 2834 389 510E-02 283 53 18
NP_772484 757 58.5 A.00E-08 273 7a 26 YPR_111446 2534 37.4 1.50E-01 278 48 17
NP_772484 757 34.7 9.60E-01 109 28 26 YR _111446 2634 358 4. 30£-01 238 50 21
NP 637307 401 58.2 8.00E-08 134 38 28 YP_105520 459 51.2 1.00E-05 248 57 22
NP_637307 4C1 35.8 4.30E-01 113 31 26 YP_105520 459 41.68 B.DOE-03 298 60 20
YP_083110 287 57.8 1.00E-07 242 57 23 YP_027819 207 51.2 1.00E-05 {185 30 26
NP_978079 287 57.8 1.00E-07 241 &0 24 NP_866849 651 1.2 1.008-05 129 34 26
NP _772486 757 574 1.00E-07 265 72 28 NP_047642 935 50.8 1.00E-06 284 70 24
NP _772486 757 343 1.20E+00 108 29 26 NP_047642 935 34.3 1.208+00 93 22 23
NP_212316 424 574 1.00E-07 132 3s 28 NP_940256 888 50.8 1.00B-08 284 82 24
NP 212316 424 35 7.30E-01 77 18 23 NP_B40266 888 389 5. 1CE-02 305 83 20
NP_384775 294 57 2.00E-07 38 38 27 YP_003743 523 504 2.00E~08 123 32 26
NP_384775 394 §0.4 2.00E-05 87 29 33 YP_00a743 523 338 1.608+00 171 3% 21
YP_072831 424 58.6 2.00E-07 157 48 29 ZP_00129084282 50.4 2.00E-08 285 88 23
YP_072831 424 35 7.30E-D1 77 18 23 NP_282040 750 50.1 2.00E-05 129 36 27
AAPOBB1G 287 56.6 2.00E-Q7 243 57 23 NP_282040 750 416 8.00E-03 2289 48 20
ZP_0D1288974604 58.8 2.00E-07 43 32 28 ZP_00242042308 49.7 3.00E-05 218 53 24
ZP_ 00128974504 43.5 2.00E-03 238 50 21 ZP_00242042398 38.7 300802 140 35 25
NP_521913 318 58.2 3.00E-07 305 68 21 ZP_D0263356523 48.5 &.00E-056 162 43 26
NP_746484 521 56.2 3.00E-Q7 130 44 31 ZP_U0263356522 35 7.30E-01 106 23 21
NP_746484 521 41.8 3.00E-03 149 37 24 NP_460155 317 48.5 6.00E-05 140 38 7
ZP_D0173445304 56.2 3.00E-07 301 68 22 YP_128296 304 48.5 6.00E-06 263 53 18
ZP_DD278954407 B85.5 5.00E-Q7 280 55 22 YP_04084910746 485 6.00E-05 303 63 20
NP_718794 403 55.1 7.00E-07 136 36 28 YP_04084910746 42.4 5.00E-03 340 71 20
NP_718724 403 343 1.20E+00 8 28 28 YP_04084910746 36.8 2.50E-01 297 58 19
NP_791768 G30 55.1 7.00E-07 130 38 27 YP_04084910746 36.6 2.50E-01 332 63 20
NP_772485 757 58.1 7.00E-07 250 83 26 YP_04084910746 35.8 4. 30E~01 301 63 20
NP _772485 7357 33.9 1.60E+00 109 29 28 YP_04084310746 335 2.10E+00 279 85 19
NP_B80130 510 54.7 S.0DE-B7 138 43 31 YP_04084910745  33.1 2.80E+00 317 88 21
YP_003353 422 547 2.00E-07 110 34 30 YP_(408493107456 31.8 8.108+00 297 87 19
NP_892831 337 54.3 1.00E-06 310 73 23 ZP_00167907404 48.5 6.00E-05 121 37 30
MP_883789 510 54.3 1.00EC6 138 42 30 ZP_00167807404 35.4 5.60E-01 99 23 23
NP_408374 326 54.3 1.00E-08 3810 73 23 NP_384776 394 47.6 1.008-04 137 34 24
ZP 002120983928 54.3 1.00E-08 111 29 26 NP_3B4778 394 45,8 4,00E-04 245 58 22
NP_799784 289 639 2.00E-08 258 55 21 NP_8562800 451 47.4 1.00E-04 220 B3 24
NP_772483 783 53.¢ 2.00E-06 186 47 25 WP_455677 317 47.4 1.00E-C4 140 38 27
NP_772483 763 38.2 3.30E-01 109 29 26 NP_646141 9804 47 2.00E-04 308 64 20
NP_244487 395 53.9 2.00E-06 126 33 25 NP_646141 9804 43.1 3.00E-03 183 38 23
NP_353593 438 53.6 2.00E-06 286 33 23 NP_646141 3904 387 3.00E-02 332 71 21
NP_353563 436 46.2 3.00E-04 140 34 24 NP_846141 9904 29.3 3.908-02 283 66 23
NP_753283 317 53.6 2.00E-06 292 87 22 NPF_646141 9904 38.1 8.60E-02 279 56 20
NP_531268 430 63.5 2.00E-06 258 59 23 NP_646141 2904 35.4 5.60E-01 317 &6 20

NP_531268 430 46.2 3.00E-04 140 34 24 NP_646141 9904 33.8 1.60E4+00 297 57 18
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Hit 1D
YP_012180 282
NP_240778 439
NP 249778 439
ZP_00138675438
2P_00314298822
NpP_22378% 267
YP_ 108306 1806
YP_108306 1606
YP_108306 1506
Y§_108306 16086
YP_108306 1606
ZP_D0280D372765
NP _267773 1072
NP_267773 1072
NP_228520 407
ZP_003230792334
ZP_003230792334
ZP_0Q032307952334
ZP_D03230792334
ZP_Q03230792334
ZP_003230792334
YP_111449 1530
YP_111449 15630
YP_111448 1830
YP_111448 1530
YP_ 111448 1530
¥P_111448 1530
YP_111448 1530
YP_111448 1530
YP_111448 1530
YP_ 111449 1530
NP_D49252 886
NP_D49252 886
MP_529192 321
NP_647382 2275
NP_647392 2275
NP_647392 2278
NP _371968 6713
NF_371968 6713
NP_371068 6713
NP_371058 8713
NP_371968 6713
NP_374548 6713
NP_374548 6713
NP_374548 €712
NP_374548 6713
NP_374548 6713
YF_106008 410
YP_044684 2275
¥P_044654 2275
YP_110805 16563
YP_110805 1663
¥P_110805 1653
YP_ 110805 1653
YP_110805 1653
ZP_0018275651140
AAFO4608 4558
ZP_00326048602
ZP_00326048609
ZP_00051799172
NP_207286 2895
NP_036893 989
AAQE9385 302
NP_267008 1062
NP_267008 1063
NP_267008 1063
YP_042074 13%1
NP_939892 1254
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Length Bitscors

47
45.6
32
466
a6.2
462
46.2
38.1
38.1
a8.1
37.4
45.8
45.4
33.5
45.4
45.4
30.7
39.3
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Expected
2.00E-04
2.00E-04
6.20E+00
2.00E-04
3.00E-04
3.00E-04
3.00E-04
8.60E-02
8.60E-02
B.60E-02
1.50E-01

4.00E-04
5.00E-04
2.10E+0D
5.00€-04
5.00E-04
3.008-02
3.90e-02
5.60E-02
1.90E-01

2.60E-01

7.00E-04
1.00E-02
1.00E-03
4.00E-03
8.00E-03
1.00E-02
2 30E-02
1.10E-01

1.90£-01

9.60E-H

1.00E-03
1.60E+00
1.00E-03
1.00E-03
1.20E+00
1.206+00
1.00E-03
6.00E-03
1.00E-G2
5.60E-O1

2.80E+00
1.00E-03
6.00E-03
1.00E-02
5.60E-01

2.80E+00
1.00B-03
1.00E-03
1.20E+00
1.00E-03
2.20E-02
1.00E-01

3.30E-01

2.60E-01

1.00E-03
2.00E-03
3.00E-03
6.20E+00
3.00E-03
3.00E-03
3.00E-03
4.00E-03
4.00E-03

1.9CE-01

2.50E-01

4.C0E-03

5.C0E-03

tength #ldent %S
3

Fig. 25C-Continued

223 3 23
134 34 25
257 50 19
134 34 25
257 34 21
148 40 28
296 56 22
281 57 20
223 54 23
309 80 19
256 58 22
280 56 20
287 8 18
21 2t 28
260 8z 21
274 50 18
276 43 17
293 54 18
284 53 18
280 52 18
261 50 18
295 84 2
202 64 21
278 &9 2
320 B8 21
288 5 20
284 e 21
2580 51 20
250 50 20
263 52 19
257 56 21
194 49 25
102 25 24
318 74 23
287 53 18
216 42 19
299 80 20
303 61 20
163 3@ 28
332 7221
27 52 18
297 57 12
303 61 20
153 B 23
332 72 2
276 53 19
2497 57 19
124 28 22
287 83 18
218 42 12
289 58 21
284 56 22
287 58 20
274 56 20
265 g2 19
295 52 21
223 52 22
273 83 23
99 20 26
136 31 22
150 42 28
289 63 21
282 55 18
291 88 19
231 42 18
281 63 22
304 59 198
189 38 Z2

Hit_iD
YP_105401 1535
YP_105401 1535
YP_105401 1535
YP_065260 567
NP_S06736 846
ZP_ 001432262005
NP_523179 1309
NP_523179 1309
NP_523179 1308
AAF95046 672
NP_488975 @61
NP_784110 1377
YP_120124 386
ZP~000EY080401
ZP_0008S080401
NP_465811 1787
ZP_002143701438
ZF_002143701438
AAPD7456 953
ZP_D0DE3096901
ZP_ 00296669659
ZP_00296669599
NP_251152 5527
NP_261152 5627
NP_251152 5827
ZP_DU28BC79749
YP_142319 789
YP_140402 710
NP_373178 2271
NP_373178 2271
NE_373178 2274
AADUBAB2 623
YP_114538 437
¥P_034700 953
NP_938493 623
NP _764683 8439
NF_ 764583 9439
NP_764683 9439
NP_764683 9439
NP_784683 9438
NP_764682 9438
NP_764683 9439
NP_764683 9438
NP 764683 9439
NP_ 764683 8439
NP_764683 9439
NP_764883 9439
NP_764583 9439
2P 00123501638
ZP_000642471003
7P 00319871233
NP_Q08061 118
ZP_002335911787
NE_798012 3240
YP 015833 662

ZP_002814314726
ZP_Q02814314728
ZP_002814314726
ZP_002814314726
ZP_002814314726
ZP_D02814314726
ZP_p02814314726
ZP_002B814214726
ZP_00211493472

ZP_002047341979
ZP_0020470841979
ZP 002047841979
ZP_002068729459
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Sheet 73 of 105

Length Bitscore

424
38.2
35.8
42.4
42,4
42.4
42
36.2
368
42
42
42
41.6
416
38.5
41.2
41.2
32.3
40.8
40.8

38.2

38.5

Expected Length #ld

5.00E-03
3.30E-01
4.30E-01
5.00E-03
5.00€-02
5.00E-03
6.00E-03
3.30E-01
4.30E-01
§.00E-03
6.00E-03
6.00e-03
8.00E-03
8.00E-03
8 608-02
1.00€-02
1.0CE-02
4.70E+00
1.30E-02
1.3CGE-02
1.7CE-02
38.20E+00
1.70E-02
1.20E+00
3.60E+00
2.30E-02
2.30E-02
2.30E-02
2.30E-02
1.20E+00
§.20E+Q00
2.30E-02
2.308-02
2.308-02
2.30E-02
2.30E-02
8.60E-02
3.30E-01
3.30E-01
3.30E-01
5,60E-01
9.60E-01
1.60E+00
1.60E+00
2.80E+00
2.80E+00
4.70E+0Q
8.10E+00
3.00E-02
3.008-02
3.90E-02
3.90E-02
3.90E-02
5.10E-02
5.10E-02
5.10E-02
8.60E-02
1.50E-01
2.50E-01
2.50E-01
5.60E-04
7.30E-01
1.20E+0D
6.40E-02
5.106-02
9.60E-01
2.8
6.60E-02
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300
307
217
2683
188
258
264
260
247
320
268
285
119
122
139
268
297
272
263
241
292
133
328
235
312
238
302
302
287
218
303
114
83

301

114
130
169
285
288
266
316
302
314
146
181

151

329
292
352
307
139
103
261
269
167
310
308
272
275

278

8

ent %S
3 21

20
29
20
22
23
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Fig. 25C-Continued

Hit_ID tength Bitscore Expected Length #ident %S Hit_ D tengih Bitscore Expected Length #ident %S
NP_9Q28380 567 3B.8% 8.60E-02 257 58 22 ZP_00160817717 31.6 B8.10E+D0 248 45 18
YP_115646 750 385 B5.60E-02 144 3z 22 7P 001380311417 36.2 3.30E-01 201 49 24
Y§_087040 5389 385 6.80E-02 312 7223 NP_561526 1109  35.8 430801 287 53 1

YP_087940 53889 374 1.506-01 256 45 17 NP_561526 1109 32 6.208+00 181 40 22
YP_087940 5389 374 1.80E-01 256 46 17 NP_349224 664 35.8 430E-01 272 88 1
YP_087940 5399 38.2 3.30E-01 273 58 24 AAP56614 483 36.8 4.30E-01 182 40 21
YP_0B7940 5380  36.2 3.30E-01 273 56 21 YP_133618 666 35.8 4.30E-01 111 33 29
YP_087240 5399 35.8 4.30E-01 274 81 22 YP_071843 3378 358 4.30E-01 289 61 21
YP_D87940 6309 35 7.308 01 294 58 149 70_00270483727 35.4 5.6CE-01 239 49 20
YP_087040 5399 33.8 1.60E+00 289 57 14 AAQSBI977 458 35.4 5.8CE-01 268 &1 22
YP_0D87840 5398 335 2.10E+0C 289 67 19 NP_773497 491 35.4 5.80E-01 121 28 23
NP_781518 518 38.5 6.60E-02 302 64 21 NP _267038 738 35.4 5.60E-01 301 7t 23
ZF_00213493557 38.5 6.60E-02 223 91 22 NP_4785(3 1487 35.4 5.80E-01 249 49 19
ZP_D0224852561 38.5 6.60E-02 223 53 23 YP_086338 £64 35.4 5.60E-01 107 23 21
ZP_00355727801  38.8 660502 317 71 22 NP_207948 1230 354 5.60E-01 202 & 21
ZP_001404443443 38.5 §.60E-02 288 Ga 2% YP_039058 564 35.4 5.6CE-01 107 23 21
NP_419715 307 38.1 3.60E-02 73 21 28 NP_B64533 7718 35.4 5.60E-01 240 52 21
NP_207908 228 38.% 8.60E-02 110 32 29 NP_765804 2310 35.4 5.60E-01 250 &2 17
ZP_003235731130  38.1 8.60E-02 292 a5 22 NP_765787 676 38.4 5.60E-01 117 a3 28
ZP_0D03238731130 323 A4 70E+03 281 87 20 ZP_00323298769 35.4 5.60E-01 148 a5 23
ZP_00317192676  37.7 1.10E-01 189 35 20 ZP_00288038997  35.4 560E-01 284 56 19
NP_771092 696 377 1.10E-01% 134 38 29 ZP_003382615639 35 7.30E-01 B2 20 2
NP_214145 422 37.7 1.10E-01 186 40 21 MNP_718836 667 35 7.308-01 98 20 20
Nf_766058 681 377 1.10E-01 178 45 25 YP_128297 361 35 7.30E-01 358 G9 19
ZP_003425671475 377 1.108-0 273 58 21 YR _132326 529 35 7.30B-01 332 69 20
ZP 00240971654 3r.7 1.1CE-01 107 24 22 NP_812240 868 35 7.30E-01 160 44 29
ZP_00195263572 37.7 1.108-01 183 41 22 NP_564934 4734 38 7.30E-01 318 66 20
NP_949268 023 37.4 1.50E-01 277 53 19 NP_064984 4734 3351 2.80E+00 1583 40 26
ZP_00315446537 374 1.60E-01 263 &4 20 ZP_00144637646 35 7.30E-01 243 444 18
ZP_0026945115245 37.4 1.50£-01 272 B85 23 ZP_00222048485 35 7.30E-01 88 23 28
ZP_002735768527 374 1.60E-01 90 25 27 ZP_00220113501 3% 7.30E-01 as 23 26
ZP_002735786527 33.9 1.60E+00 83 22 26 ZP_00137782629 35 7.30E-01 245 43 9

NP_800021 &23 374 1.80E-1 117 31 26 ZP_ 00121836231 35 7.30E-01 165 38 23
NP_772493 627 37.4 1.50E-01 229 48 21 NP_945001 587 34.7 9.80E-01 121 36 28
AAF78292 855 374 1.50E-01 138 32 23 ZP_D0319882754 347 9.60E-01 284 82 21
ZP_D0281310507 374 1.50E-01 118 31 26 ZP_00319892754 331 2.80E+00 261 51 19
ZP_D0289133779 a7 1.90E-01 168 38 18 ZP_00311887602 34.7 9.60E-01 268 56 20
ZP_D0289133779 38.2 3.30E-01 89 26 258 ZP_D0338629824 347 9.60E-01 149 35 23
NP_471780 927 37 1.90E-01 281 58 20 NP_80202¢6 593 347 3.60E-01 118 33 27
NP_471790 927 3186 810E+00 210 46 21 NP_524800 1241 34.7 9.60E-01 73 24 a3z
NP_522834 3322 37 1.90E-01 228 52 22 NP _463823 500 34.7 3,60E-01 233 47 20
NP_404364 307 37 1.80E-01 253 52 20 NP_645581 246 347 9.6DE-01 219 a4 20
NP_338479 342 37 1.90E-01 87 25 28 NP_782425 633 347 Q.60E-01 283 50 17
NP_248731 3536 37 1.90E-1 286 62 2 NP_561878 344 347 a.60E-01 232 A9 21
YP_0G6441 693 37 1.90E-01 120 3 25 NP_350172 783 337 8.60E-01 129 29 22
NP_757754 161 37 1.90E-01 77 23 29 NP_349181 722 347 9.60E-01 143 35 25
NP_€70743 308 37 1.90€-01 253 52 20 NP_348191 722 331 2.80E+00 2¢2 87 1g
NP_603231 1724 37 1.90E-C1 131 34 25 AAQ10484 626 34.7 9.60E-01 299 52 17
ZP_00290800910 37 1.90€-C1 260 53 20 NP_642322 386 34.7 9.680E-01 123 22 17
ZP_00215846252 37 1.90E-04 74 21 28 YP_133410 8§77 34.7 9.60E-01 7 61 19
ZP_D00S3136721 27 1.80E-01 208 58 16 MP_2869527 594 34.7 9.60E-0" 118 33 27
MP_799785 346 366 2.50E-01 116 29 25 YP_042878 4928 34.7 4.60E-Q1 219 44 20
NP_738300 290 38.6 2.60E-01 122 20 24 YP_012822 500 34.7 9.60E-01 233 a7 29
AAPEE3562 1118 36.6 2.50E-01 143 35 24 NP_051325 222 347 9.60E-01 114 30 26
NP_358653 1902 38.6 2.50E-01 282 &0 21 NP_782459 569 24.7 9.6DE-01 3086 61 20
NP_253231 1417 36.8 2.50E-01 201 49 24 NP_607532 594 34.7 9 60E-01 118 33 27
NP_0932208 803 36.6 2.508-01 53 17 32 ZP_{0233976541 34.7 9.60E-01 233 47 20
ZP_00218988486 36.6 2.50E-01 259 56 21 ZP_00212221308 347 9.60E-01 130 38 29
ZP_D0149774452 36.6 2.50E-01 2684 56 21 NP_4694684 1788 34.3 1.20E+00 290 85 22
ZP_00318246821 36.2 3.30E-01 68 19 28 NP_792292 628 34.3 1.20E+00 128 3 24
ZP_00284478601 36.2 3.30E-01 282 52 19 NP_895350 459 34.3 1.20E+00 271 54 19
ZP_00005278425 36.2 3.30E-01 193 50 25 NP_348729 570 34.3 1.20B+00 162 36 22
NP_280332 643 36.2 3.30E-01 233 50 21 WP_252097 632 34.3 1.20E+00 245 43 T
NP_522101 3562 36.2 3.3DE-01 209 45 21 YP_066477 393 34.3 1.20E400 148 33 22
NP_564416 1086 36.2 3.300-01 265 58 21 YP_054761 880 343 1.20E+00 128 30 23
ZP_00313083880 36.2 3.30E-01 181 39 21 YP_084723 874 34,3 1.20E+00 248 48 19
ZP_00182337425 36.2 3.30E-01 245 41 16 NP 935137 626 343 1.20E+Q0 2889 52 17

ZP_00180617717  36.2 3.308-01 289 6z 21 HP_866060 3056 34.3 1.20E+00 120 34 28
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Fig. 25C-Continned

Hit D Length Bitscore Expected Length #ident %S Hit D tength Bitscore Expected Length #dent %S
NP_B66060 3056 33.1 2.80E+00 116 34 29 ZP_D0147410749 33.1 2.80E+00 131 34 26
NpP_616108 1074 34.3 1.20E+00 257 49 19 ZP_00137783833 33.1 2.B0FE+00 246 42 17
ZP 003232081656 34.3 1.20E+00 87 41 21 ZP_00123850634 33.1 2.80E+00 98 24 26
7P 00308827366 343  120E+00 138 35 25 ZFP 00128148551 331  280E+D0 256 46 17
7 00137780616  34.3 1.20E+00 245 43 17 ZP_003460801463 33.1 2.80E+00 274 8 25
ZP_DG124017629 34.3 1.20E+00 254 45 1 ZP_00326431563 32.7 380E+00 307 70 22
ZP_00110825475 34.3 1.20E+00 140 35 25 NP_252099 629 3a.7 3.60E+00 127 32 25
ZP_00046942967 33.9 160E+00 134 35 28 ZP_0005318611368  32.7 360E+00 233 81 22
YP_080405 660 33.9 1.60E+00 87 22 25 NP_993634 2578 3.7 3.60E+00 280 61 21
NP_470074 599 3382 1.60E+00 288 68 20 YP_0B1346 561 32.7 3.60E+00 99 20 20
NP_927898 4582 33.9 1.80E+00 257 61 23 NP_471252 1186 327 3.60E+00 315 63 20
NP_B15486 £33 33.9 1.60E+00 125 35 28 NP_469482 290 327 3.€0E+00 82 21 25
NP_562046 933 33.8 1.60E+00 258 51 19 NP_464280 601 32.7 3.60E+00 103 39 20
NP_2678286 901 33.8 160E+00 281 56 19 NP_B28013 180 3.7 3.60E+00 133 34 25
YP_135620 471 33.9 1.80E+00 121 3 24 NP 793014 6274 . 32.7 360E+00 246 51 20
YP 126428 657 33,9 1.80E+00 121 2 23 NP _7%0315 541 327 3.60E+Q0 93 28 30
YP_131301 638 33.9 160E+00 73 16 21 NF_769573 564 327 3.60E+00 157 3€ 22
NP_Q87908 720 33.8 1.60E4+00 95 27 28 NP_B683507 721 32.7 J.60E+0Q 112 28 a2
YP_030040 660 339 1.60E+00 106 25 23 NP_406024 2535 32.7 3.60E+00 290 61 21
NP_081473 564 33.8 1.60E+00 108 24 22 NP_839703 888 327 3.60E+00 123 31 25
NP_T84871 983 33.9 1.60E8+00 299 58 18 AAPESETTE 742 32.7 3.60E+00 188 40 21
NP_783077 417 33.9 1.680E+00 103 24 23 NP_882071 1175 2.7 3.80E+00 65 18 27
NP_g65011 912 33.8 1.60E+00 214 49 22 NP_419323 622 32.7 3.608+00 235 47 20
NP_954462 1000 338 1.80E+00 125 28 22 YFP_134634 586 327 3.6CE+00 63 14 22
ZP_002891151200 33.5 2. 10E+00 61 17 27 YP_108428 634 32.7 3.60E+00 266 &2 19
ZP_00056271661 3385 210E+0Q0 278 g4 19 NP_109825 228 32.7 3.60E+00 164 28 18
NP_287395 973 335 210E+0Q0 185 42 22 YP_013363 601 32.7 3.80E+00 183 38 20
NP_794375 539 33.5 210E+00 128 23 17 Ni?_668014 2579 327 3.80E+00 280 61 21
YR 137687 727 33.8 2.10E+00 36 25 2¢ ZP_00284267481 327 3.80E400 77 2+ 27
YP_115527 534 335 210E+00 80 24 30 ZP_DD280424428 327 3.B50E+00 196 50 25
NF*_300877 971 33.5 2.108+00 185 42 22 NP_326456 750 32.3 4.70E+00 121 27 22
NP_936325 542 335 2.10E+00 300 62 20 NP_391003 6862 32.3 4.70E+00 322 60 18
NP_637327 3986 33.5 2.10E+00 123 21 7 NP_852642 1658 323 4, 70E+00 149 33 22
NP_§16912 1052 33.5 2. 10E+00 132 3€ 27 NP_852542 1658 323 A70E+00 139 27 19
NP_264159 982 33.5 2.40E+Q0 202 47 23 NP_g46487 424 323 4, 70E+00 147 36 24
ZP_00296785641 335 210E300 278 80 21 NP_718841 169 323 4.70E+00 160 38 22
ZP_00217082977 338 2.10E+00 109 32 28 NP_716801 708 323 4.70E+00 273 59 21
ZP_00106867978 338 2,10BE400 112 28 25 NP _B01002 542 323 4.70E+00 304 58 12
2P 00290912684 33.1 2.80E+00 130 2 18 AAQBOS40 2373 323 4. 70E+00 235 55 21
ZP_00200912684 323 470E+00 188 35 18 AAQSE838¢ 520 323 4.70E+00 110 25 22
ZF 00338277837 331 2.80E+00 108 26 23 NP_770343 582 323 4.70E+0Q0 270 50 18
NP_798638 678 33.1 2.80E+00 127 27 4 AAFB6820 652 323 4.70E400 120 31 25
NP_730701 498 331 2.808+00 1862 41 25 AAFO4794 506 323 4 70E+00 80 19 23
NP_768559 816 331 2.80E+00 82 i¢ 30 NP_404241 3285 323 4.70E+00 289 81 21
NP_415830 1122 331 2.80E+00 147 37 25 ¥R _137110 536 32.3 4. 70E+Q0 189 47 23
AAD0B482 622 33.1 2.8B0E+C0 120 3D 25 YP_032604 1872 32.3 4. 70E+00 118 31 286
AAD10918 675 331 Z.80E+00 125 29 23 NP_782523 471 323 4. 70E+00 107 20 18
NP'_889112 632 33.1 2.80E+CG0 250 48 19 NP_765908 300 32.3 4.70E+00 132 20 21
YP_129467 g40 331 2.80E+00 137 31 22 NP_765785 982 323 470E+030 195 37 18
YP_133516 467 33.1 2.80E+00 127 26 2 NP_606040 628 32.3 470E4+00 271 60 22
YP_132040 542 33.1 2.80E+00 107 27 28 ZP_002384501038 323 4T70B+00 243 &2 21
YP_076807 558 3.1 2.80E+00 118 0 28 ZP_DO236267289 32.3 4.70E+0D 156 31 19
NP_987a807 72¢ 33.1 2.80E+00 o5 286 27 ZP_002326811066 32.3 470E+00 277 57 20
NP_378194 457 331 2_B0E+00 53 37 32 ZP_002188313513 323 470E+0D 204 51 25
NP_252000 629 33.1 2.80E+00 245 42 17 ZP_00171928508 32.3 470E+Q0 253 48 18
YP_063897 576 33.1 2.80B+00 283 46 17 2P 00201727322 323 1. 70E+00 308 59 19
YP_041192 424 33.1 2.830E+00 147 36 24 ZP_00149920505 32.3 4,70E+00 139 31 22
HNP_836480 622 33.1 2.80B4+00 120 30 25 ZP_00133930158 32.3 470E+00 108 26 24
NP_786249 1106 33.1 2.80E+00 330 64 19 200028108451 323 4.70E4+00 1392 33 23
NP_777771 638 33.1 2.80E+00 121 28 23 ZP_00312864422 3z 68.20E+00 142 3 25
NP_764084 3692 3341 2.80=+03 148 30 20 ZP_00288543733 32 G.20E400 278 &0 17
NP_7564684 3692 32.3 4.70E+00 264 52 19 ZP_D03410411311 32 8.20E+00 230 3 18
NP_800104 441 33.1 2.80E+00 280 63 22 ZP_00208461932 32 5.208400 211 43 20
NP_6339C8 466 33.1 2.80E+D0 126 24 19 ZP_00046132878 32 6.20E+00 143 22 22
NP_808047 400 33.1 2.80E+00 108 29 26 NP_279901 636 32 B8.20E4+Q0 244 53 21
NP_604026 1193 33.1 2.80E400 253 52 20 NP_464751 1066 3 8.20E+00 277 56 20
NP_559170 396 3341 2.80E+00 118 29 24 NP_g885521 1198 32 8.20E+00 65 18 27

NP_8541885 131 331 2.80E+00 62 24 38 AAQE0Z4E 281 32 6.206+00 €8 30 30
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Fig. 25C-Continued

Hig 1D Langth Bilscors  Expected lLength #ident %5 Hit_{0 tength Bitscore Expecied Lenglh #ident %5
NP_768828 432 a2 S.20E+0C 164 35 21
MP_£905633 317 32 6.20E+00 58 22 32
NF_346950 371 4 B.20E4+0C 147 385 23
NB_2D7534 483 32 6.20E+00 122 2 26
MP_240777 483 %32 S20B+00 303 72 23
Y _043227 2188 32 B.20E+00 149 3% 23
¥P_010811 680 32 G.20E+00 206 44 21
NF_784861 3360 32 8.20E+00 76 21 i
NE_768498 498 32 8.208E4+00 74 w21
NPR_757771 1378 32 €.208400 73 22 3D
NF_SBARG2 443 32 8.20E+00 86 17 25
ZF_ 002842243286 32 8.208E+00 283 82 21
ZP_00358478659 32 €.208+00 128 2 28
ZF Q216525484 2 8.20E+00 118 25 AN
ZP_ 00215982433 32 820E+00 61 20 32
Z8 50211381462 32 6.20E+D0 83 a3 25
2P _ Q0220828371 a2 B8.206E+00 118 31 28
2P_00154800558 32 BA0E00 139 31 22
ZE_D0348486544 32 8.208+00 93 22 23
2P 00133674883 3z 8.20E+Q0 303 7z 23
ZP_ 002747874513 318 8.10E+00 247 48 19
NP_326524 1125 31.8 §.108+00 174 37 2
ZP_GQ054847738 31.8 B.10E+0D 272 53 19
NP _813981 522 31.8 8. INEHD0 137 33 24
MPP_704881 847 2.6 8.106E+00 118 7 22
NE_/66736 581 318 BAGE+00 104 36 28
NP 562167 327 31.8 8.108+00 258 47 18
NP_561782 2104 31.6 8308430 125 23 18
NE_3586832 1091 318 8.10E+00 137 31 22
NP _340087 870 8.108+00 300 84
Yi_138080 1562 8.108+03 103 23 22
NP 22368682 668 8. 10E4+Q0 138 32 23
YPR_084257 1041 8.108+00 243 51 20
YP_130345 561 840E+033 303 87 18
Y& _130208 521 310300 372 81 22
YP_071037 2680 8.108+00 280 BT 21
Y _070287 808 BA0E+00 242 53 3
NP_072787 398 8101300 186 3B 23
YP_0B6420 528 B0B+00 o4 25 26
YP_030044 958 3A0E400 278 &7 26
¥£_0D28999 81D SDEXCGI 243 52 21
NP_G00553 288 8.10E+00 63 18 28
NF_657914 596 B1CE4QD 278 57 20
NP_B58819 BO7 3.10E+00 243 g2 21
NP_Q66588 1218 SM0E+CD 246 40 18
2P _D0305588308 BAGE4L0 63 2 30
ZP_(U2677836G42 3. 10B+00 232 47 20
ZP_00235052648 840E0 176 34 19
£P_002336807238 810E+00 121 27 a2
ZP_0U1596191318 810E+00 233 54 23"
2P _DD203712834 B810E2DD 132 28 28
200125435646 B10E+DO 225 42 18
28 00127280469 & 10E+00 275 a9 13
2P 001224603554 &10E+00 234 53 20
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Fig. 25D

Hit_1D Expected Length #ldent %S Hit_1D Expected Length #ldent %S
AADYD1000C01 1.00E-100 373 213 &7 spara_B_SPA.0.22632 4.008-74 175 147 B4
NZ_AADRYQ1000001 1.00E-100 373 213 &7 spara_B_SPA.0.22632 2.00E-37 10D B2 &2
NC_005126 1.0CE-100 3556 207 §& NC_002¢28 3.00E-72 382 180 45
Yersinia 7.00E-89 384 202 &5 HC_002028 1.00E-08 138 42 30
Yersinia 9.00E-889 357 200 54 NC_002629 8.00E-71 391 182 48
Yersinia 7.00E-58 308 142 48 NC_00202¢0 1.00E-06 136 43 31
Yersinia 2.00E-31 204 107 36 NC_002927 2.008-70 391 183 46
NC_005810 5.00E-88 388 202 54 NG_002927 1.00E-06 136 42 30
NC_00581C 3.008-21 223 87 30 NZ_AAAIDZ000003 1,00E-67 17¢ 134 74
NC_D0OS810 1.008-04 86 22 33 NZ_AAAIDZ000003 6.00E-31 92 68 73
NC_003143 5.00E-88 388 202 &4 AAAI02000003 1.00E-67 179 134 74
NC_003143 3.008-21 223 57 30 AAAIDZ000003 6.00E-31 82 g8 73
NC_003143 4.00E-19 295 76 25 NZ_AAAUO2000002 9.00E-57 262 144 54
NC_003142 6.00E-18 309 79 25 NZ_AAALIO2000002 4.00E-32 20 71 78
NC_0068156 5.00E-86 368 202 54 AAAU0Z2000002 9.00E-37 262 144 54
NC_006155 8.008-20 207 81 29 AAALIQ2000002 4.00E-32 90 71 78
NC_006155 3.00E-08 115 37 32 AADRO1000003 2.00E-65 297 145 48
NC_004088 5.00E-86 388 202 54 NZ_AADXG1000003 2.00E-85 287 145 48
NC_004088 3.008-21 223 67 KiY NC_005085 7.00E-65 2897 137 46
NC_004Q88 2.00E-07 84 28 33 NG_005085 3.00E-64 287 137 46
NC_002655 5.00E-82 274 168 61 NC_005085 1.00E-43 289 104 34
NC_002685 5.00E-33 115 74 €4 NG_H05085 9.00E-~41 362 122 33
NC_D02855 9.00E-06 209 66 22 NC_005085 6.00E-08 208 é2 20
MNC_002655 2808400 185 42 22 NC_P05085 6.80E-01 266 61 22
NG_D0O2683 5.00E-82 274 169 81 NZ_AAAND2000069 2.00E-85 296 145 48
NC_002695 $.00E-33 11§ 74 54 NZ_AAANG200006¢ 5.00E-61 205 136 48
NC_002695 9.00E-06 299 &6 22 NZ_AAAN02000069 6.00E-61 285 136 48
NC_0D02695 2.60E+00 185 42 22 NZ_AAANQ2Q00069 1.00E-60 295 135 45
senteriidis_716_10.21 &§00E-82 181 160 Q9 NZ_AAAN0OZ000058 1.00E-69 298 132 44
shig277d08.q1k 500E-82 299 183 61 NZ_AAANGZ000069 1.008-59 298 132 44
shig277di8.q1k 6.00E-35 Z 76 82 NZ_AAANOZ000089 2.00E-46 286 112 37
Epath054a03.p1k 1.00E-80 2686 171 64 AAANCZ2000062 8.00E-865 208 145 48
Epath054a03 p1k 1.00E-32 102 69 67 AAANDZ000069 £.00E-81 295 136 48
NC_004431 3.00E-80 223 157 70 AAANO200008% £.00E-61 295 136 46
NC_0044314 8.,00E-32 285 106 4t AAANDZ000062 1.00E-60 295 135 45
Eaggt6elS.qik 2.00E-78 237 181 67 AAANDZ000069 1.00E-53 286 132 44
Eaggételf.qlk 9.00E-33 205 105 35 AAANDZDO0063 1.00E-5¢ 208 132 44
NC_004337 1.008-78 202 154 78 AAANGZ000059 2.00E-4€ 296 112 37
NC_004337 1.00E-32 118 71 61 NZ_AAAND2000032 1.00E-62 206 134 45
NC_004741 1.00E-78 202 154 78 NZ_AAANQ2000032 3.00E-81 298 133 44
NC_004741 1.00E-32 116 7 a1 NZ_AAANG2000032 3.00E-61 296 133 44
dysDE5R06.g1k 2.00E-78 237 189 &7 NZ_AAAND2000032 4.00E-68 296 136 48
dys055n08.q1k 2.00E-21 100 87 g7 NZ_AAAN02000032 7.00E-56 295 130 44
NC_000913 1.00E-76 177 146 82 NZ_AAANDZDN0032 3.00E-53 282 117 41
NC_000913 4.008-35 151 80 52 NZ_AAANGZ000032Z 3.00E-17 87 47 54
NC_004757 5.00E-76 297 159 63 NZ_AAAND2000032 7.00E-12 275 64 23
NG_003188 8.00E-76 175 150 88 AAAN02DCC032 1.008-62 286 134 486
NC_003128 4,006-35 91 76 83 AAANDZ000032 3.00E-61 298 133 44
NC_004631 8.00E-78 1786 160 85 AAANO2000032 3.00E-61 2896 133 44
NC_004531 4.00E-35 o1 76 83 AAANDZ000032 4.00E-59 296 136 45
NC_008811 1.00E-756 279 165 59 AAAND2000032 7.00E-56 285 130 44
NC_006511 4.00E-74 175 147 84 AAANOZ000032 3.00E-53 282 117 41
NC_006511 2.00E-37 100 82 8z AAANDZ000032 3.00B-17 &7 47 54
NC_006511 5.00E-37 100 a1 a1 AAAN02000032 7.00E-12 275 64 23
NC_003197 1.00E-76 232 160 €8 AAATC3000008 4.00E-82 297 138 46
NC_003187 9.00E-73 175 148 84 NZ_AAATO3000COE 4.00E-62 297 138 46
NC_003187 5 00E-37 100 &1 81 AADFO1000011 2.00E-61 296 131 44
NC_0023197 4.00E-36 08 79 &0 AADFGE1000011 2.00E-10 322 67 20
spara_B_SPA.0.156335 1.00E-75 279 165 &8 AADF(01000011 3.10E-01 264 56 21
spara_B_BPA.0.15635 1.00E-31 74 65 87 NZ_AADF01000011 2.00E-61 285 131 44
spara_B_SPA.0.15835 1.00E-31 28 16 81 NZ_AADFO1000011 2.00E-10 322 87 20
salt7-76at2.ptk 1.00E-75 232 160 68 NZ_AADF01000011 3.10E-01 264 58 21
sali7-76a12.ptk 5.00E-37 100 81 81 NC_004347 3.00E-61 287 140 47
NGC_0023916 3.00E-75 296 167 56 NGC_004347 2.00E-80 297 138 46
salt1 1-469e08.p1k 9.008-76 175 148 84 NG_04347 B.00E-07 138 3B 26
salt11-469208.ptk 4.00E-36 88 79 80 NC_004347 1.50E+00 89 25 29
bangdashNs.qtk 3.00E-74 178 147 84 NZ_AAASD2000027 8.00E-61 296 137 46

bong485h05.q1k 2.00E-36 100 80 8C AAASD2000027 B.OOE-61 206 137 46
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Fig. 25D-Continued

Mt i Expected Length #idant %5 Hig D Expected  Length #ldant %S
NC_006510 8.0DE-31 307 134 43 J10184A104.p1k 1.00E-81 300 115 38
NC_D08510 4.00E-33 ze8 o8 25 NC_004603 6.00E-81 378 131 34
NC_DO8E10 300821 179 82 34 NC_004803 2.008-42 384 128 32
MC_008510 2.00E-14 288 69 23 WG 004603 2.00E-40 377 126 33
sontig:33%7:p_fuorescens 700B-80 300 134 44 NC_004803 200848 377 126 33
coptig:3337.p_fluarescens S.00E06 130 37 2B NC_004603 200E-40 77 128 33
NZ_AABPO2000008 1.00E-88 207 135 45 NG_004603 3.008.23 148 §¢ 40
NZ_ARBPLZ000003 4,00E-08 138 41 28 NC_00480% 1.008-12 237 61 28
AABPL2000008 1.00E.59 297 135 4§ NZ_AABGO3000012 3.008-5% 285 120 40
AABPO2000008 4.00E-0B 138 41 23 NZ_AABGO3000012 2.008-48 29z ti@ 40
AAEID1000040 2.00E-8¢ 201 134 46 NZ_AABGRZ000012 4.00E-20 274 g9 25
NZ_AAEIG1000040 2.00E-55 207 134 46 AABGR3000012 8.00E-51 285 120 40
bstearo.fasta. screen.Contig  4.008-58 292 131 44 AABGO300LN12Z 2.00E-48 202 118 40
bstearo fasta.screen.Contly  1.008-54 327 133 40 AABGL3000R12 3.008-20 274 By 26
bstearo.fasla. screen.Contig 1.00E-14 2% 68 23 NZ_AAEK01000003 1.00E-60 309 118 38
NC_002938 6.00E-56 208 133 44 NZ_AAEKQ1000005 300642 202 147 39
NC_002939 200817 203 7w 25 NZ_AAEKDT000005 400E-48 282 118 40
conliy:4013:c_hydrogenasform 2.008-58 298 133 44 NI_AAEKD1000005 1.00E-46 288 {11 37
contig4013:¢_hydsogenoforr 8.00E-21 288 81 28 NZ_AREXKD 1000003 5.008-32 292 36 32
NC_004578 1.008-57 297 128 43 AAERDT000005 1.00E-80 208 119 38
NC_004878 1.508+00 128 31 24 AAEKOT00000% 300648 283 117 38
NC_003662 1.00E-588 208 134 44 AAERKO1200005 4.00E-49 282 118 40
NG_003869 300820 200 83 28 AAEKD1000005 1.00E-48 288 11t 27
NZ_AAAVDR2008005 3.00E-56 328 133 4C AAEKD 1000005 800832 42 98 32
AALVO2000005 3.00E-56 323 133 40 NC_005363 4.00E.80 205 124 a2
NC_004344 3 OCE-58 181 1068 8¢ NC_0053838 300E-A8 292 120 41
NC_004344 2008-26 345 109 31 NC_005363 5.00E47 301 117 38
NC_006270 50CE-55 313 138 43 NC_{0053583 300E-45 282 115 36
M_00RZTO Z.00E+CT B7 a2 25 NC_0D5283 ZO0E-42 29§ 110 37
NG_008322 5.00E-55 218 135 43 NC_005383 4.00E-42 285 103 36
NC_006322 2.0CE+00 37 22 28 AAEMO1000002 8.00E-50 404 145 36
Chot4d0bi12.91¢ 8.008-6% 288 127 42 AAEMDI000002 2.008-48 404 150 37
Chot440612.g1e 1.00E-54 288 127 a2 NZ_AAEMII 000002 ROOE-50 404 36 34
Chotd40b12.91c 4.00E4D 304 102 33 NZ_AAEMO1200002 200848 404 180 37
Chutd4ini2.q1e 200837 280 84 30 NE_003913 3.00E-48 212 113 52
Chotaalpb12 ote 3.008-11 306 83 20 NEG_003619 2008-21 307 87 28
NC_002870 1.00E-54 284 124 42 NC_002919 50008 134 40 2

NC_Q0R570 2.00B-20 135 70 51 coniigid2:k_thallandensis TO0E-48 380 136 35
NG_002570 4.00E-19 169 57 33 contig:492:b_thallandensis  8.90E-01 42 18 36
Cd183n8.p1t 5.00E-5¢ 300 125 44 sdubiin_Contig2945_12.23 Q0DE-43 106 104 98
CdtE3RE.pit 3.00B-08 298 g2 21 senteritdis_1988_10.21 900848 105 104 98
Cd183h8.p1t 1.50E+00 208 65 17 NZ_AAFHO10G0001 2.00E-43 200 120 41
©a183h6. g1t 2008400 113 4 21 NZ_AAERDI00N00T 2.008-24 159 87 42
AADWOTDOG019 1.00E-63 299 128 42 AAFHO1000001 2.00E-48 280 120 41
AADWO1000019 7.00E-48 300 10 38 AAFHOT000004 2.00E-24 159 87 32
AADWO100G019 90012 321 4 23 KNG 003902 2.C0E-48 241 118 48
NZ_AADWOIC00010 1.00E-53 282 128 42 NC_003902 1.00E-21 319 83 28
MZ_AADWOI000018 7.00E-46 300 110 38 NG_003802 1.00B-07 134 38 28
NZ_AADWOICONO9 9.00E-12 a2t 74 23 NC_008138 3.00E-48 262 120 47
NC_004587 2.00E-53 295 128 42 MNC_005138 1.00E-43 231 108 46
NC_004857 1.008-47 204 105 235 NC_006138 5.00E-26 227 &t 35
NC_ 004587 3.00E-33 270 88 23 NC_006138 2.00DE-22 254 78 31
NC_004557 1.008-10 284 68 23 NC_008138 9.00E-08 130 40 30
NG_004557 2. 00E+00 103 24 23 NC_005138 1.808+00 148 33 z2
HC_004493 2.00E-32 338 131 38 MC_005823 1.00E-47 302 131 38
NC_004193 1.008-17 293 & 25 WNG_005823 1.00E-43 3 07 35
BCIOBALe10.q1Ka 2.00E-53 38t 141 37 NC_005823 200E-43 300 107 36
8C1085Le10.q1ka 4.008-07 183 45 24 NC_005923 8.00E-20 301 98 32
NC._000964 6.001-63 306 133 a2 NC_005823 1.00E-C8 1iB 34 %0
WO DDSGS 1.008-30 206 41 38 NC_onag23 2 &9 18 30
NG_004808 1.00E-52 301 112 39 NCG_004342 1.00E47 302 111 28
nC_ 004605 3.108-01 16 28 28 NC_004342 TO0E-43 300 107 38
NC_003030 1.00E-52 288 122 4 NC_004342 3.00E43 300 107 3%
NC_003030 300E-45 232 115 38 NC_{04342 500E-38 30t 100 32
NC_003030 1.008-41 260 108 35 NC_004342 1.008-06 110 34 30
NC._003030 100831 292 88 0 NC_004342 2.008+00 58 48 40
NC_003030 3.00E-08 288 65 22 NC_002805 200847 3275 130 34

NG _003030 6.008-03 310 g8 z2 NG 002605 SE-48 375 133 3%
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Fig. 25D-Continued

MiL_IO Expented Length #dent %5 Hit D Expected  Length Fldent %S
MC_Dp2sos 200643 377 134 38 NC_003238 4.008-01 260 8 21
NC_[os0s 4.050E43 Q77 128 34 NC_003286 S20B-01 247 57 23
NC_002508 2.008-41 379 127 &3 NZ_AABNOZ0C0O0TS Q.00E-43 300 108 38
NC_002505 2.00E.03 428 52 22 NZ_AABHDZ000015 2.00E-42 295 G933
NEG_O0s349 2.00E-47 385 138 35 AABNDZOR0015 $.00E<43 300 108 38
NC_06348 1.50E+00 78 24 AABNO2000015 200842 205 8% 33
Burkhelderia 2.00E-47 285 138 3% NZ_AADQR1000005 200842 2968 107 36
Surkholderia 2.508-02 335 74 22 NZ_AAGRDIOOOD02 200842 498 107 3B
Burkhoideria 1L.50EMG 78 FL AADRO1000002 200842 206 107 38
NC_004722 A.Q0E47 296 114 M AADQTT 000008 2060842 298 107 36
NC_god722 2.80E-44 2833 115 38 NC_003212 200842 296 Q7 2|/
NC_004722 6.00E40 271 98 %6 RC 008212 §.20E-02 261 a7 2t
NG_RUa722 2,00E-32 291 95 3 NG 003292 140601 202 B84 21
NC_podr22 3.00E-07 243 s7 23 NC_003216 200842 296 10T 3\
NC_00B177 4.008-47 28 114 38 HC_D03210 8.00E-03 273 38 21
NZ_AAERQ1000023 g.anE-47 382 112 88 NC_00:973 2.008-42 286 107 38
HZ_AAESO1000034 6.008-47 282 112 38 NC_003139 2.00E-42 375 12t 32
NZ_AAEQG1000026 6.00847 292 112 38 NC_605138 2.00E-36 376 11§ 31
NZ_AAENGIODC011 6.00E47 282 112 38 NC_005122 2.008-36 378 118 3
NZ_ALEPG100003S 800847 292 112 3B NC_005138 4.00B-38 178 30 44
NZ_AAEQD1000022 8.00847 282 112 48 HNEC_505139 70DE-35 376 111 29
AAESQIOLQNG4 QANE-4Y 22 12 28 NC_005129 7.008-27 374 08 28
APERG190C0E3 6.O0E-47 282 112 3B NC_005138 5.008-21 301 82 30
AAEQD1000028 6.00E-47 282 112 348 NEG_004459 2.00E-42 373 121 32
AAEPGT00Q035 6.O0E-47 282 12 38 NC, 004458 2.4008-41 378 122 32
AAEOD1000025 6.00E-47- 292 112 38 NC_004459 7.00E-36 378 120 3%
AAENTHTOD0011 BO0E-47 292 112 38 NC_pU445s QC00E-36 376 118 31
NC_006945 S.00E-47 202 12 38 NG._004452 4.008-35 178 BD 44
NC_007530 6.00E-47 282 112 38 NC,_00448% 7.00R-27 374 108 28
NC_003097 800847 282 112 38 HC_D04456 6.00E-21 2301 52 30
NC_003995 S.00E-47 202 192 38 NC_008087 400642 209 W05 35
NC_002887 1.00E-46 300 113 37 NC_206087 300820 308 85 27
NC_002067 1O0E43 204 108 36 NC_D06513 8.00E-42 161 88 &8
NC_002987 S.ORE-42 304 108 34 Eaggb1208.gtk 300842 310 107 34
NC_O002867 300E-10 288 65 22 Eagg631c08 g1k 8.008-08 309 62 20
NC._006370 2.00846 382 130 34 NZ2_AAANIA000D13 1.00E-41 378 327 33
NC_00837¢ 9.00E-36 251 108 42 AAAJOIB00013 1.00641 38 127 33
NC_006370 6.00E-3¢ 213 82 38 NZ_AABQO7000002 1.00E-40 242 103 42
NC 006370 2008-17 203 63 3 NZ_AABQOTOCH002 J.00E24 335 400 20
MC_0LE370 4.008-17 149 &8 36 NZ_AABRO7GC00D2 3.00B-04 134 34 28
NC_NDE3T7H 200E+0Q0 72 1% 21 AABQOTO00002 1.00840 242 108 42
NC_000932 2006848 298 {14 38 AARQOTOG0002 3.00E-24 3235 300 29
NC_G0D914g 1.00E-44 301 111 28 ASBQOTO00002 300804 {34 34 28
NC_000019 1.00E-44 304 107 35 NC_002518 1.00E-40 242 103 42
NC_00081% 3.00E0e 268 e 22 NC_0562s18 3.00E-24 338 100 29
NC_002937 %00E45 311 138 38 NC_002518 3.00E-04 134 34 25
NG _002037 1.00E-43 310 113 38 NC_002518 390801 201 49 24
NC_002e27 2.0E-47 95 101 34 AAR03IN0CONZ 7.00E-43 222 101 48
NC_002937 2.00E+00 171 36 21 AABIO300G002 5008-39 254 108 41
NZ_AABNQ2000006 GO0E-45 238 107 36 AABIG3000002 400820 182 66 36
NZ_AABNGZ000006 3.00E03 46 21 48 AABIG3D00CHOZ 400818 129 55 42
AABNO2000008 6.00E45 285 107 36 AABIOA0U002 100806 128 33 25
AABNQ2000008 3.00E-03 48 21 45 AABLIII000002 280802 91 24 26
sdublin_Contig1652_ 1223  1.40DE4 §2 700 AABIGIN000HT 14001 169 35 I
NC_Q0e368 Z00E44 309 124 40 NZ_AABRIOB000002 TAODE40 222 101 48
NG_008368 100823 200 77 38 NZ_AABIO3000002 500E-38 264 105 41
NG_008937 3.00E-44 865 125 4 NZ_AABIO3000002 4.00E-2¢ 182 66 36
NC_005957 45.00E-33 202 97 33 NZ_AARIOZ000002 4.008-19 128 55 42
NC_002942 500E-44 309 126 40 NZ_AABIO3000002 1.00E08 128 32 2%
NC_002942 3.00E-23 198 7B 38 NZ_6ABIO3000002 2380802 91 24 26
NC_006382 2.00E-43 309  1z2 3@ NZ_AABIO3000002 140801 188 3% 20
NC_008369 2.008-23 251 88 35 contig:1731:c_peychroerythe 700840 2568 108 41
NC_008156 3.00E-43 342 113 33 comligii731c_psychroorythr  8.00E-382 250 168 43
NC_G06155 8 .90E-01 77 18 23 cantig:1731:c_psychroerythr  6.00E-24 263 82 3t
NGC_001318 J.00E-43 342 113 33 contig:1731:c_psychroarythe  1.006-21 263 78 28
NC_001318 3.30E-01 7? w2 cartigii731:c_psychroenvthr  B.00E-07 138 32 2%
NC_0n3288 4.00E43 297 109 28 NC_002947 1.008-39 282 103 40

NC_003285 700E-03 234 &0 22 NG _002547 3.008-19 128 83 41
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Fig. 25D-Centinued

Hit_iD Expocted Langth #ident %S Hit_iD Expected Length #dent %3
NC_002947 4.00E-07 130 41 31 NC_D00853 B.00E-100 258 62 24
AAANDZ000007 2.00E-39 388 128 33 pputidprs_ GPPBG16TR 7.00E-28 123 66 53
AAAWO2000007 8.0DE-23 298 89 29 sidi25h06 . p1k 9.00E-25 77 58 75
ARAWOZ2000007 200808 154 47 30 AAEFQ1000080 3.00E-24 245 76 3
NZ_AAAWDZQ00007 2.00E-3% 385 128 323 AAEF01000080 700E-20 198 85 33
NZ_AAAW02000007 8.00E-23 208 89 28 AAEF01200080 3.00E-13 301 76 25
NZ_AAAWD2000007 2.00E-02 154 47 30 NZ_AAEF01000080 3.00E-24 245 76 31
NG_004463 1.00E-38 205 85 32 NZ_AAEF01000080 7.00E-20 198 65 33
NC_0044563 8.0CE-16 311 7323 NZ_AAEF01000080 3.00E-13 301 76 25
NC_004463 1.00€-14 317 74 23 NC_005090 3.00E-23 294 89 30
NC_0044863 8.00E-08 273 72 26 NC_D05090 2.00E-21 192 63 32
NC_D04463 2.0GE-07 255 72 28 NG_005000 9.00E-19 333 86 25
NC_004463 8.0CE-07 250 &3 28 NC_005090 1.00E-12 278 88 23
NC_D04463 2.0CE-06 186 47 26 NC_005080 3.00E-12 122 a8 36
NGC_004463 B.1CE-02 233 S50 21 NC_005090 6.00E-08 168 37 22
NC_004463 1.40E-01 134 38 29 contig:521:¢_jejunt 3.00E-23 181 66 36
NC _0044863 4.0CE-01 108 29 26 contig:521;c_jejuni 1.00€-21 181 6& 36
NC_00D4483 G6.80E-01 121 28 23 comtig:521:c_jejuni 2.00E-14 156 3 33
NC_004463 1.20E+00 109 28 26 contig:521:c_jejuni 2.008-12 156 50 32
NC_004463 1.50E+00 108 28 26 contig:621:c_jejuni 6.00E-11 288 6 23
NC_004463 2.008+00 109 29 26 NC_000815 8.00E-23 187 87 35
Pflugi9cl2.pic 2.00E-38 230 97 42 NC_000916 3.00E-19 170 57 33
Piiu019c02.plc 2.00E-17 330 &1 24 NC_000915 500818 311 78 25
conlig:481:h_thailandensis  3.00E-38 306 107 35 NC_000915 2.00E-13 129 47 28
AAEH01000088 2.00E-37 242 97 40 NC_ooos21 1.00E-22 187 &7 35
AAEHD100D086 2.00E-17 86 48 53 NC_ 000921 3.00E-12 170 57 33
NZ_AAEHO1000086 2.00E-37 242 a7 40 NC_000921 5.00E-15 311 78 25
NZ_AAEH1000086 2.00E-17 86 46 53 NG_000821 2.00E13 121 47 38
AAAGOZ0O00001 1.00E-36 305 107 35 NC_000921 4.00E-04 149 40 26
AAAGD2000001 4.00E-12 302 69 22 NC_002183 3.00E-22 171 83 36
AAAGO2000001 6.80E-01 239 49 20 NC_002163 §.00E-21 181 86 36
NZ_AAAGOZ000001 1.00E-36 305 107 35 NC_002183 4.00E-14 132 48 36
NZ_AAAGO2000001 4.00E-12 302 69 22 NC_002163 4.00E-12 132 45 24
NZ_AAAGO2000001 €.80E-01 239 43 20 NC_002183 7.00E-11 288 66 22
NC_005296 4.00E-38 205 g2 31 NC_004917 9.008E-22 188 7 35
NC_005296 2.00E-05 284 70 24 NC_004917 1.00E-18 170 60 38
NC_006286 2.00E-06 284 89 24 NC_C047 1.00E-18  17¢ 60 35
NC_C05296 1.00E-03 194 48 28 NG _£04917 3.00E-13 297 74 24
NC_(05286 8.90E-01 261 58 22 NC_004817 3.008-13 297 74 24
sdublin_Contig883_12.23 4.00E-36 81 81 100 NC_0Q4917 6.00E-11 115 40 34
stdt38a03.p1k 4.00E-36 98 79 80 NC_002698 1.00E21 297 76 25
stdt23f04.p1k 4.00E-36 98 79 80 NC_002696 4.00E-20 298 76 25
NZ_AADTO2000011 2.00E-35 382 125 32 NC_0026958 5.00E-20 292 75 25
NZ_AADTO2000011 £.00E-18 285 73 25 NC_002696 5.00E-20 282 72 24
AADTO2000011 2.00E-35 382 125 32 NC_002696 7.00E-20 292 72 24
AADTD2000011 2.00E-18 285 73 25 NC_002698 1.00£-19 282 70 23
NC_008512 6.00E-35 170 82 48 NC_002696 1.10E-01 73 21 28
NC_006512 4.00E-20 267 77 28 NC_000gta 1.00E-20 209 62 29
HC_0068512 1.00E-63 130 35 26 NC_000918 7.00E-08 129 33 30
NZ_AAAICZ000004 3.00E-3¢ 1989 a5 42 contly:4798:g_obscurigiobus  7.00E-20 139 57 41
NZ_AAAIGZ000004 4.00E-22 a2 57 61 contig:4798:g_obscuriglobus  3.00E-12 157 52 33
AAAIDZ2000004 3.00E-34 109 a5 42 AAEDO1000008 9.00E-20 204 80 27
AAALD2000004 9.00E-22 g2 57 61 AAEDQT0C0008 8.00E-156 297 83 22
NG_003908 5.00E-34 202 g6 32 NZ_AAEDO1000008 2.00E-20 294 83 27
NC_003909 2.00E-28 221 77 34 NZ_AAEDD 1000008 8.00E-15 297 68 22
NC_003902 8.00E-13 84 41 48 NC_006027 2.00E-20 284 &8 30
NZ_AAAND2000082 5.00E-33 280 g5 30 MGC_005027 1.00E-19 257 78 29
AAAND2000082 5.00E-33 280 85 30 NC_005027 4 (0E-1§ 169 62 36
NZ_AAAEDT000066 1.00E-32 188 74 44 NCG_005027 B8.00E-16 128 55 43
NZ_AAAE01000066 2,00E-18 176 63 35 NG_ND5027 1.00E-14 143 57 38
AAAEDN10000E6 1.00E-32 166 74 44 NG_005027 4.C0E-14 250 70 28
AAAED1000068 2.00E-19 i78 63 35 NC_005027 6.80E-01 240 &2 21
NGC_006274 1.00E-32 292 95 32 NC_005027 1.50E+00 120 34 28
NC_008274 1.00E-31 289 96 33 thiz573a08.pin 2.60E-18 303 84 27
NC_006274 1.00E-14 111 45 41 AAMAWO02000158 2.00E-18 314 89 28
NC_006274 1.00E-07 242 57 23 NZ_AAAWD2000158 2.00E-18 314 89 28
NC_000853 2.00E-32 392 118 20 NGC_003082 1E-17 313 7 24

NC_000853 3.00E-17 248 63 25 NC_003062 3.0CE-14 313 7B 23
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Fig. 25D-Coniinned

Expacted lLength #dent %S
2.00E-12 324 7% 23
20006 285 80 23
A00E-D4 140 34 24
1.00E17 313 77 24
300E-124 313 718 23
B.00E12 324 75 23
20008 286 8¢ 22
4.00EQ4 140 24 24
700817 2e8 7B 25
3.00E-16 2B 75 28
3.00E-18& a4 43  §1
4.0082-16 303 78 25
500E-18 304 76 5
1.D0E-08 217 668 20
1.00B-15  32¢ 75 22
3.00E-08 356 ac 22
2.00E-1% 286 75 @8
4.008-14 288 72 24
200818 296 75 28
4.00E-14 288 T2 24
3.00E-14 310 77 24
7.00E14 302 7 23
7.00E-14 302 70 23
200813 284 72 24
2.00E-13 284 72 24
300818 289 g8 23
3.08E-13 288 69 23
€.008-~11 288 o8 2%
1.03E-13 276 72 28
1.00B~10 278 72 3%
1.08E-40 257 63 24
B00E-D8 321 €8 21
2.00E-08 87 28 33
S.00BE-04 2485 88 22
2.88E-Q2 a7 24 27
ZQOE-0B 243 62 23
Z00E-08 243 62 28
300807 113 32 23
3.00E-03 238 50 1
2.00E-07 113 32 28
3.008-03 238 80 2
400807 278 64 22
4.008-03 180 38 20
B.00E-07 183 g 25
3.00E-08 326 70 2t
2.00E+30 9% 28 20
3.00E-DB 328 70 2t
2.00E+60 a3 28 30
3.00E-C5 288 &6 22
§.00E-08 209 87 22
3.00E-04 286 66 23
4,008-01% 226 52 23
B.0O0E65 121 37 30
8.00E-08 121 37 30
2.008-04 83 28 33
2.00E-04 291 87 23
S.U0E-04 289 59 20
2.00E-04 g3 28 33
2.008-08 201 87 2
2.00E-04 288 58 20
4.008-04 287 54 21
4.008E.04 257 g4 2t
4008-D4 283 8y 2¢
1.4DE-01 127 32 25
1.808-01 124 33 26
1.8508+00 137 32 23

4.Q0E-04 288 &8
7.0DE-04

Hit_iD
AAEABBOO00Y
NZ_AAEADICO00T
NC_002662
Pliugs2a01.plkz
AABKO3I00000S
NZ_AABKD3000008
AAEMHGC1ON0003
AAERC1Q00003
AAEMG1000003
AAEHT 1000003
AAEHG1000003
AAEFC1000003
AAEHC1000003
AAEH01D00002
AAEHE1000003 .
NZ_AAEHE10000023
NZ_AAERC1B00003
NZ_AAEHE1000003
Nz _AAEHC10U0003
NZ_AAEHE1000003
NZ_AAEHO1000003
NZ_AAEHC1000003
NZ_AAEHC1000003
NZ_AAEHE1Q00003
NC_DOS180
NZ_AADQGT000014
AADQDT0000 14
AALEI0TOBD06Y
AAEINTO0000D
AAEINT 000009
AAEIN 000009
NZ_AAEIN 000009
NZ_AAE1 030009
NZ_ASEINT000003
NZ_AAEIDT00DO0Y
NG_002833
NC_Uo4B&a7
NG_Q04a5887
NZ_AKAUDZ000026
AAALUDZ0000286
AAEID1000011
NZ_AAEIO1000011
NC_002768
NC_002745
NZ_AABHOZO00ONS
AABHUZO000IR?
NZ_AAAROZO00CDE
AAARDZO00L05
NC_{U6443
RG_0u8448
scubln_Contiga745_12.25%
saublin, Contig3450_12.23
mardg8eat qik
NZ_AAAMOT000127
NZ_AACKD10G0008
AACKD1000006
AAAMOT000127
NC_003923
NC_003923
NC_0N2983
ap8.fasia.screen. Conlig2o7
NZ_AAANQRO00008
NZ_AAAJG3000006
NZ_AAAJO3000008
NZ_AAAJO3000006
NZ_AAAJC3000006
NZ_AAAIO3000008
NZ_AAAJORQGO00G

t

}

1

i

Exgeded
1.00E-03
1.008-03
1.008-03
3.00E-03
3.00E-03
3.00E-03
3.00E-03
210802
2.8CE-02
28002
3.80E-02
470802
B8.1CED2
1.1CE-01

1.10E-01

Z.00E-0%
210802
2.BCE-0R
2.80E-02
AG0E-02
4.70E-02
8.108-02
1.10E-01

110801

3.00E-03
4.006-03
4,.00E-03
4.00E-03
4.00E-03
8.10E-02
1.80E-01

4.00E-03
4 QD803
B8.10E-C2
1.808-01

$5.00E-03
7.008-03
2.00E+(0
1.008-02
1.00E-02
1.208-02

1.20E-02
1.208-02
1.20E-02
1.60E-02
1.608-02
2.10E-02
210802
2.808-02
2.80E-02
280502
286802
2.60E-02
4.70E-02
A4.70E-02
4.70E-02
470802
4.701E-02
1. 80E+00
A TOE-02
4.70F-02
B.20E-02
8.20E-02
1.10E-01

1.80E-01

3.10E-1

3.10E-01

£.80E-01
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Fig. 25D-Continned

Hit_tD Expected Length #ldent %S Hit_ 1o Expected Length #ldent %8
NZ_AAAJO3000008 8.90E~01 319 58 18
NZ_AAAJ03000006 1.60E+00 324 59 18
AALNDO2000008 6.20E-02 294 57 19
AAAJC3000006 6.20£.02 310 a2 20
AAAID3000006 1.10E-01 308 61 19
AAAIDICD0D0B 1.80E-01 272 54 19
AAAJCICO0006 3.10E-01 275 56 20
AAAJC3000006 3.10E-01 254 53 20
AAAJD3000006 6.80E-01 279 55 19
AAAJCI000006 8.908-01 319 59 18
AAAJID3C00006 1.50E+00 324 59 18
NZ_AAAPQ10034382 8.10E-D2 278 63 22
AAAPD1003482 8.10E-02 278 83 22
AADWC1000010 8.10E-02 317 71 22
NZ_AADWG1000010 8.10E-02 317 ¥t 22
NC_004461 8.10E-02 169 43 25
NC_004461 1.20E+00 302 80 18
contig:370's_epidermidis 8.10E-02 169 43 25
contig:370:s_epidermidis 1.20E+00 302 60 19
AAEDO1000003 1.40E-01 183 41 22
NZ_AAEDG1000003 1.40E-01 183 41 22
NZ_AAANDO2000003 2.30£-01 260 53 20
AAANDZ000003 2.30E-01 260 53 20
AADWO1000069 2.308-01 285 51 17
NZ_AADWO1000089 2.30€-01 288 51 17
NZ_AABHO2000010 2.308-01 298 586 18
AABHD2000010 2.30E-01 298 58 19
Beep1157h02.pic 3.10E-01 300 58 19
NZ_AABGQ3000015 4 .00E-01 181 3 21
NZ_AAAND2000028 4.00E-01 89 26 29
AAANDZD00029 4.00E-01 8g 25 29
AABGBO3000015 4.00E-01 181 38 21
NZ_AABQO7000001 4.00E-01 201 49 24
AABQO7000001 4 00E-01 201 AS 24
NC_DO6300 4.00E-01 273 58 21
NC_006300 4.00E-0% 273 58 21
NC_006300 520E-01 274 61 22
NC_DD3272 5.20E-01 286 58 20
NG _004828 5.20E-01 183 40 21
NZ_AAANGZ000076 6.8CE-01 284 56 19
AAANO2000078 B6.80E-01 294 56 18
NZ_AAFG01000003 8.90E-01 62 20 32
AAFGO1000003 8.90E-01 &2 Z0 32
NZ_AABM02Z000032 8.90E-01 165 9 23
AABMO02000032 8.90E-D1 168 3@ 23
NC_004663 8.90E-01 180 44 29
contig:3563:m_smegmatis 8.90E-01 102 a0 29
AAEI01000026 1.20E+00 130 38 29
NZ_AAEIN1000025 1.20E+00 130 38 29
NC_005128 1.20E+00 73 24 32
NC_00338653 1.20E+00 232 48 21
NC_000951 1.20E+C0 114 30 26
Beept115dii.gqlk 1.20E+00 130 37 28
contig:4304:¢_perfringens 1.20E+00 232 49 21
NZ_AAEVO1000005 1.50E+00 187 41 21
AAEV(10C0005 1.50E+00 187 41 21
NZ_AABPO2000001 1.50E+00 254 45 18
AABP02000001 1.50E+00 254 48 18
NC_003552 1.80E+00 257 48 10
NG_0053682 2.00E+00 125 28 22
AAAYD2000105 2.60E+00 112 28 25
AAEHO1000017 2.60E+00 238 54 22
NZ_AAEH010CQ017 2.60E+R0 238 54 22
NZ_AAAY02000108 2.80E+00 112 29 25

Eagg385h08.q9tka 2.60E+00 185 42 22
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Fig. 32

PBS CBLB502
BrdU 1.5 b £ AAZhs+ BrdU 1.5h

‘AAO.5h+ IR1.5h + BrdU 1.5 h
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Fig. 33

vehicie (PBS) 1h after CBLB502 4hrs after CBLB502
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Fig. 34

vehicle (PBS) th after CBLB502

*
3 %2
.
.o - o -
P L
« ’ S "
« “ PN
I3 .
. Py %
v - K i
9
v . - . -
) . g
L@ 2 % - .
V. Pt e
Tomw wew
2
- ~
~
.
- ”
. " "
. -
L » ¥ ¢
. . -
. - 4 Al
» s ) .
[ . >
P . N
S
.
r re
B . .
B N




U.S. Patent Jan. 5,2016 Sheet 92 of 105 US 9,228,000 B1

MOLF/Ei

untreated

PBS +
15 Gy

CBLB502 +
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Fig. 38

AA

Nucleotide sequence (990 bp¥:
ATGCECEETICICE TCATCATCATCATCA TR TATSGCTAGLATCATGE PEGACAGUAA
ATCECTCRGGATUTG TACGACGA PEACGATALCEATCCUATECCACAMITCATTAATACA
ABCAGC O T T RO G T RACCOAGAR T AACCTCARCAARNTCTCAT T CTCACTEAGTIC
GO ORI CHT T T OO T OO T OT GG TAT CAAAGCOCEA RAGATGAT UG OAR RN
CAGECEATTEL T BACCEU T ICAC TTCIAATATC AARGGUCTCACTCAGECTTCCOQTARS
GUTAACGRCOGCATTTOTAT

GCGCRGACCAC TG ARG TGC GO TC AN TAARAT CRACARS
ARCCIGUAG TG TS IRAGT IR L TG T TUAGGLCAL TAACGCGAC TARC TCIGATTCG
GATCTOAARTC U ATOCATGATUA AR T TCACCARCET CTOGARGARNTCERTCECETTTOL
AT AGACTCAA T TR AC GG T T ARG TCCTC T I CABGACKACCAGATOARRRTCORG
GTTCETECTARCEA TEUTAAABC CATTACTATCOATCTIGUABRAARTTGATH TEAABAGE
OGO TCATEOA T T AR O T AR T CCCCGEGA A T TC LD THGT R TG TORA AT
CTAGKRCTCCATEEETACAT TAATCAATCAAGACGUIGCCG CAGCUAAGRRBRGTALCCBLT
ARZCCACTOAC T LA TICATICTGUATTSTCAARAG TEEACGCAGTTCOTICTICICIE
GAEGCARTTCAMARCORT T TTGAT TLABCOAT TACCARCOT IGRCEA TACGBTAACTCART
CTGAACTCCRCUCUTAGUCETA T COABGATECTOACTATGUARCCGARGTTTCTAATATS
TCTRAMICUCASRT IO TG UAGCAGOUTEETACT TOCA TICTECCECAGGUTAR S CAGETT
CHCABRBCGTOCTETCT I TAD TG0
Protein sequence (329 AAY
MROSBHHHHHEGMASHN I CEQOMGRDLYDDDDRDEMAQV INTNS LS LLTONNLNKSOSSLESATERLSS
CLEINSAKDDAACGOATANRITSN I KGLTOASRNANDG LTS TAQTIBCALNE INNNLORVRELSVOATN
FPNSDSDLKS IODREIQORLERIDRVANOTO FNGVRVLSQDNOMKTQVEANDGERETIPID LOKIDVKS L
GLOGFNVNE PEIEGGEEEI LD EMETLINEDARARRKS TANPLAS IDSALSKVDAVRES LGATONRFD
SALTTHNLONTVINLNSARSHEIEDADYATEVENME KAD T LOOACTSVLAQANOVPONVLA LLE

AR

Nocleotide sequence {8235 bp)

APCOHGERTTCTCAICATCATCALCA T CATCETATEECTAG A TGAC TG TEGACAGLAA
ATGEE TG AT IO P ACCACCATCA A TAABCA T OCHR TOECACARITOR TTARTACH

AACAGCCTGICE IO TEACCIABRATABUCTOASRCRAR TC TCAGTOUTCACTERATTTS
GUTATTGAGCETOTETCCTC P Ga T TOCaTATCARCAGCECGAARGACGATECEGCAGAT

CAGGCUATT O  TAACCECT ICA S T IO TAAT AT UR AMGB O TBACTCAGGN T Cr DR TAMS
GOTBACGACHGUATT ICTA TTHCUCAGACUAC TUAACH TUCECTGAATEABATCARCANS

A TR ARG RGO TG I TS T A TE TICAS G CALTANCOGCACTAACTOTGATTAN

AT CTGAA AT T AT CAGEATGANAT TCAGCAACE T THGARGAAR T CEATCUTGTTICT

ABRTCAGAUTCRAT FLAACGE TE T TARAT TN TC T CT CAGEACARCTACATREARANTCLAN

B e TOC ARG L GG T OARAC AT TACCATCARNTCTCCARAARATTOATGTGRARAGC
CTTGBCCTIGATEOET TCAB TG T TAA T TCCCOGGRANI TTCCOET RO TRETGATGRARTT

T AGACTCCATGE R TACA T L AR TCAATEBAGACOCTUCCECAGCCAABAMAAGTACCERT
BACCOAC T I IO AT TEAT TS TG ORI TATCAABAGTCGACECAGTTCETTTTICTCIG

GUGGEARTTCABABCCET T GATICABCCATTACCAACCTTTAG

Protein sequence (274 AAY

MROGSHIHHHHGMASN PECOONGRDLYDDDDEDPYMAQVINTNA LI LLTONNLEKSQSSLASALBRLIS
CLRINSAKDDAASOATARRITSNIKGLTQASRNANDCGI STAQTTRCGALNE TNNRLORVRELESVQATH
CTYNSDEDLKS IODRIQQRLES IDRVSNQIQFRCGYVEVLSQDNOME LOVEGANDGET T TIDLOKIDVESL
CILDCPNVNE PGISCGEEECILDSMOT L INEDAAAAKRKS TANPLAS IDSALSKVDAVRS SLEATQNRED
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Fig. 38 - Continned

BA'

Nucleotide sequence {831 bp):

ATECREERTTC T CATCATCATCATCATCATGETATCECTAGCATGACTGETGCACAGCAA
AYGEGTCERAATCTGTACGACGATCACEATAAGGATCCHTTCACTICTARTATCARACET
G AN TG AGEC T PLCCG TR CAC TAALGACHGCAT I TC TATTGCOCAGACCACTGAAGAT

ARCGEEACTARCTCTGATTCCGRTCTGAARN T CTATCCAEGATGARR T TCAGCARCGTOTG
GAAGARATCGATCECETTIUTAATCAGACTCART I TARCGETE T TARAGTCCTCTCTCAG
GACARCCACATCARAATCCACGTTCE TG TARCGATCCTGARRCCATTATCATCAATCTE
CAARARRTTCATETGAARAGCTUTTGGUCTTGATGECTTCARTE T TAS TTCCCCRBGAATT

TOCEETEE TGO TG TEEART TOTAGACTCCATGEGTACATTAL TCAATGARGACHCTELC
GOAGCEARGAAA NG TACCHCTARC COACTEGUTTIAA T IBATICTGCATTE TCARARGTE

BACECASTTCG L TCTITCTC TEGEECCAATTUAABACCGTTTIGATTCAGCCATTACCAAC

CITGECARTACGETAACCAATE TEAACTCOGLGCETAGCCOTATCEARGATCCTCACTAT

GCABCESAAGTTTCTAATA TRTCTAADSCELAGATTCTGCAGCAGUCTEGTACTTCCGTY

CTGECGCAGHC TARCCAGEITHCGIAAMACGTCCTCICTTTACTGUSTTAG

Protein sequence {276 AA)

MRGSHHHHHHGMASM T GGQOMGRDLYDDODRDFFTSK IKGLTOASRNANDGISIAQTTRGAINEINN
NLQRVRELSVQATNGTNSDSDLKSIQDEIQQRLEEiDRVSNQTQENGVKVLSQDNQMKIQVGANDGE
TITIDLQNIDVESLCLDGEFNVNSPRISGEGRGILDSMETLINEDAALAKKS TANPLASIDSALIKVD
AVRESSLGAIQNRFDSAITNLGNTVINLNSARSRIEDADYATEVSMMSKAQ T LOQAGTSVLAQANQVE
QNVL

-~

BB

Nucleotide sequence (666 bpy:

ATECEEEETTCTCATCATCATCAT A PCATGETATGECTAGCATCACTES TCBACAGCAA

ATCGGTCEEEATC TS TACEACTAT GACCATAACHATCOEITCACTPCYARTATCARAGRC

CTGACTCAGECT TARCECTAACGACGECATT TCTAT TECGCACRACCACTGARGET
CCECTEARATGARATUAACAACAACCTCUAGCCTEIGCCICAG T TG TC TG T TCAGGCCALT

ARCGEGACTARC TUTHAT I CCEAT CTEARATC TATCCAGEA TEAAR T TCAGCABLCTCTS -
CRAGRARTCGATCGUGTITCIAATCAGAT TCAATTTANLGGTGTTARAGTCCTCTCTICAG
GACAACCAGATCARBATCOAGE T IOC TCCTAACOR TGO TGABACCATTACCATCEATUTG

CARAAAAT TGATGELEAAAAECCT ICECCTIEATEGE TTUARTCTTAATTCCOCREGARTT

TUCRETEETEET CETERAATTCTAGACTCCATEAETACATTAATCAATGALGACECTRMS
GCRGCCAAGARRAGTACCECTAR L CCACTEGUTICARTIGAT TCTECAT TG ICARAAGTE
CACBCAGTTCETTCPTC T O TGRGEGTAATTCAABRCCGTTTTGATTCAGUCAT TACCAAL

CTTTAG

Protein sequence {221 AA):
MRGSHHHEHAGMASMTGCQQMERDLYDDUDKDFF TS NI RGLTQASRNANDG IS IAQTTECALNE ITMN
NLOQRVEELSVQATNGTNISDSDLRSIQDEIQORLEEIDRVENQTOFNGVKVLSODNOMK IQVGANDGE
TITIDLOKIDVEESLGLDEFNVNSPGISGECECGILDSMGTLINEDAAAAKKSTANPLASIDSALSKVD

AVRBEZLGATONRFDSATITNL

CA’

Nucleotide sequence (603 bp):
ATGUGEEGTICTCATCATCATCATCATCATOGTAIGECTAGCA THACTCETCEACAGCAA
ATGECTCEEEAT I TACGACCATCACEATAAGGATCCETTCACTTCTARTATCARAGEE
CTGAC T CAGEC T TCC e T AACG T AACSACGRCAT T TC LA T TG CECAGACCACTGAARGT
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Fig. 38 - Continued

GUGCTGBATAARATCAACALCAACCTECAGCOTIGTECCTCAGTTGTCTIGTTCAGGCCACT

TCCCOGEGAAT I TCCRETEG T GETERTGEARTICTAGACTCCATGEE TACAT TBATCAST
GAAGACGCTGCCECAGOUAAGARRAAGTACCGUTAACUCACTOOC T ICARY TEA T TCTGCR
FIGTCARARGTEGACECAGTTCGTIC T TCTCIGGEEHCAATY CARARCCATT T ICATTCA,
GOCATTACCAACCTPAECAL TACGHTARCCANECTHAACTCCGUEUETAGC CU AT CORA,
GATECTEACTATECARCGEAAGT TTCIAATATCTCTARAGCECAGAT TC TECAGCAGHLT
GOTACTTCOGTTCTGECECAGECTARCCAGGTTCCOCARAACGTCCTCTCT T TACTRCRT

TAG

Protein sequence (200 AA):

MRGSHHHHHHGMAS MTGGEOOMEGRD LY DDDDKDPEF TSNIKGLTQASRNANDGIS TAQTTECALNE INN
NLORVRELSEVOATSPGISGEERGCILDSMCTLINEDAAAARKSTANPLASIDSALSKVDAVRSSLGAT
ONEFDSALTNLONTVTNLNSARSRIBDADYATEVENMS KAQ LLQOAGTSVLAQANOVPONVLSLLR

CB'

Nucleotide sequence (438 bp):

ATGCEEETICTCATCATCAT AT CATCATEGIATEECTAGCATGACT GO TEGACAGCAR
CTGATTCAGCC T T LG TA ACH O T ARCSA TGS CAT T IO T T T COCAGACC AL TGARGGT
BCGCTOAATEARATCARC AL R ACCTCCAGCTCTGL O TCAG T IGTC TETTCAGELCACT
TCCCCGERAATTICCAETCGTCET GGTGBAAT T CTAGACT COATAGGTACATTAATCAAT
GRAGACGCTCCCECAGCCARGAARAC TACCGUTARCCCACTCETICARTTGAY TCTGCA
PIGTCARAGTUGACECAG TTCCT TC T I T CTGRGCHCAATT CABAACC GTTITGATTICA

GUCATTBCCAACCTITAG

Protein sequence (145 AA):
MRGSHHHHHEGMASMTECQOMGRDL Y DUDDRDPE TN LKGLTOASRNANDGIS TAQTIEGALINE TN
NLORVRELSVQATSPGISGRGECILDSMETLINEDAAAAKKS TANPLASTDSALSEVDAVRSSLGAL
ONRFPDSALLTNL

Nucleotide sequence (639 bph

ATGCEEGETTCICATCAL CATCATCATCATEETA TECCTACCATGAC PECTGCACAGTAA
ATEREICCUCATCTOTACGAUCATEA UG TAAGEAT U CEA T CECACALGTTA T TAR TACA
ABRCABCCTETCECTETIEACCCAGAATARCCTGAACARATC TCAGTCOTCACTERETICC
GCTATTGAGCETCTETCCTCTOETCTECGTATCAACAECTCERALGAUGATECUGCARGT
CAGBCOLATIGCTARCCECTTCACTICTAATATL AR AGATC TOACTCAGRCTTCCOGTARG
GCTAACCACEECATITC AT TG CABACCACTUAAGE TECECTERATGRAR T CARUARC
ABUCTGCAGCGTEIGCGTCAGTIGTCIRT TCAGBCCACTARCTECACTAACTCTEATTCC
GATCTGARATCTATCCAGGATGABATTCAGCAACETCTCUAAGARATCGATCGCETTTCT
ARTCAGACTCART T IAACCE T T TARASTCCTTCTCACSACANCIAGATCAARATCCAG
GTTGETCCTARCCATEGTGAMACCATTACCATCCATCTECARARALT TGATGTGABARGC

CTTGECE TIGAIGHCT I CART G L AATICCCCGEGATTA

Protein sequence (212 AA), last three amino acids are derived from primer and pRSETb polylinker:
MRGSHHHHHHOMASMTCGOQMGRD LY DEDDEOPHMAQVINTNS LS LL TONNLNRSQSSLESALIERLSS
CLRINSBKDDAAGOATANRETSNI KGLTOASRNANDGI ST AT TECALNEINNNLORVRELSVOATN
CTNSDSRLKSIQDEIQORLEEIDRVSHCTOIRGVRKVLASODNOMK TOVEANDCET LT IDLQRIDVEST,
GLOGFNVNSPE
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B

MNucleotide sequence (480 bp):

ATCCGGEGEGTTCTCATCATCATCATCATCA TGETATGCC TAGCATGACTEGTGGACAGCAA

AT GEETCGEEATCTETACGACGATGACGA TAAGGA TCCET TCACTTCTAATATCARAGRT

CTOACTCAGHCT TCCCETARCCCTAALGACEELA T TUIATTECGCAGACCACTEAAGET
GOGCTORATGAARTCAATARCAACCTACAGCETETG AGTTOTCTCTICAGGOCALT
AACGGEACTARCTCIGATTCCGATC TGABATC AT U CAGCATEAAA TTCAGCARCOTCTG
GAAGAAATCEATCGLGT I TCTARTCAGACTCAAT T TARCGETGT TARRCTCOTITCTCAG
GRCARCCAGATGAARATCCAGE T ICS TECTAMCGATCETCAABCCATTACCATCGATLTG
CABRARRATTGATOIGAAAAGCCTTGGCLT TEATGOCTICAATGTTAR TTCCOCGRRATEA

Protein seguence (159 AA), last three amino acids are derived from primer and pRSETD polylinker:
MRGSHHHEHHGMASHMTGEQONGROLYDDRDEDPFTENIKGLIQASRNANDG IS IAQTTEGALNE INN
NLORVRELSVOATNGTNSDSDLES IQDETLQORLERTDRVSNQTQ NGV R VL SQDNOMKI OVEGANDGE
TITIDLORIDVESLGLDGFNVNSPG

C

Naucleptide sequenca (252 bp):

ATGCECEETTCTCATCATCA TCATCATCATEGT A TGGC TAGTATCACTEE THGACAGUAA

ATEEETCEEGA TCTGTACGACGATCACGATAAGGATUCHTTCACTTCTABTATCARAGET

TSR T CAGGC T I CCC S TAACOC TRACGRCGOCATTTCTAT TECECABACCACTOARGET

GCECTOANT GARATCAACAACARCCTGUAGCE TG TG G T GAGTTETCTSTICATETCACT

TCCCCEABATEA T ’

Protein sequence (83 AA), last thres amine acids are derived For primer and pRSETD polylinker:
MRGEHHHHHHGMASMITGGOOMGRDLYDDDD KD PFTSNIKGLTOASRNANDECI STAQTTREALNETNN
NLORVRELSVQATSPG

GST-A
Nucleotide sequence (1038 bp), GET highlighted:

A PCCCCTATACTAGGTTATTGEARAATTAAGGECC T TG TECAACCCACTCRACTTCTIT
TTGGAATATCTTGAAGPKAA%TATGAAa PCATTTGTATCAC“GCGAVGAAGCTGAWARA

ATfGAPGCfATCCCACAAPTTGATAAG“ACTTGAAATCCAGCAAbTATATAGCA

»T'spPGGGCTGFCnAGCﬁPFGTTTGGTGGTG@CGA CATCOTOCARRATCOGAT
QG%ACRTTAATCAATGAAGACGCTGCCGCAGCCAAGAAAAGTACCGCTAACCCACTGGCT
TCAATTEATTCTOCATTCTCARDAG TEGACECAGT TCETTCTTLTCTSECEGCARTTCAR
AACCETTTTEATTCAGCCATTACUAACTTTGOCAATACGETAACCAATCTIAALTCCGCE
CUTAGCCETATCOARGATSCTIGACTATGCAACCORAAN T TCTAA TATETCTABAGCECAG
ATTCTECASCAGEITSETACTTCCETICTCCCESCACSCTARCCAGETTOCECAAMACETT
CTCTCTTTACTGCETTAG

Protein sequence (345 AA):
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M;.:P ILGY\&‘KI KGL 1 Q L“w’.humEYLE‘F E\Y3EHLYERDBCDKWRNK’{F"J.aLEFPNLE’YYTDGD /

mmmmym Drixi‘THPJPI"LJYDEALD\FJLYMDPM LI*&FPKLVCF:(KRIRAIE‘QiDK,"
PLOGWOATFOGCDHPPESDLVPRGEPGI SGEGAECT LRSMETLI sz\z\smﬂyma
VIAVRSELGALUNEFDSATTNLENTVINLNSARSRIBDAD Y :{ ATL‘/ SMMSEACTLOQACTS VLAANG
VIPONVIELLI

GeT-B

Nucleotide szquence {873 bp), G571 highdighted: ‘

AT PCUCTA T ACTAGETTAT TEAAMAY FABGEGCCTTETECARCCTUACTUGAC T TUTT

SERATATOT TEANGARARATATORAGAGCAT T DY TATGABCSCHATOARGGTERTARR
AACABABAGTITEA AT I GHG T T ICEAGT I TICCRAATE T POC TEA T TATAL T oA

T TGT'Y‘A}\ATTAA&‘ECAGT“TAT"GCCA'Z'C&‘I‘AC\”T’I’AT&LA(}C qAC%GCRCMC

at“z""@e& T
C ""'“mrm_zcmc;vxccaaa ¥ ‘“(;CC"’GC}}‘*’iGLG’I’TCCC’L&AA“"”&VI’E’ GETTTARS
,A,”‘c"ATTGAAC CRATCCCACRAATTCATAARTALTTG, 3}&&'&“CJ&\.RAQ’"&T&‘“&GQA
OO T TCOABGECTERCARSCCACCT T TRH TSI GICHBCCATUCTICAARATCGE
CraRT T OCECGIEGAT CCUCEEEANT T TCCOH TRETOETECTCRARTTCTAGACTCCATE
GGTA(‘A’{"]‘?AATC B TGABGAC GO TUC COCAECCARGADABETACLGC TABCICACTGECT
Y AR THA T I CTCUA T T CAAL AT CUACECAN T I COT IO T I T U TOSUGHIR AT T CAR
AACCATTITOATICASCOATTACCAACCTITAS
Protein sequence {290 AAY.
PILGYWKIKGLYQPURLLLEYLEEKYEEHLYERDEGIRWEN KKEPELY L.dg
SMAI"RYTADYHNML&:GCPKERA}&ISMLFGAVIJIRY( VSRIAYSKEFPETLHEVD SKIA EMLK&F E‘
"CHK‘I‘YLNGDI-ZV‘IHPDFIWLYDALI)VVLYMDPNCLDAE’P’K“VC’?KKRIEA 1AW
PLOGWOATFGEGDHPRESDLVIRGSPGISGEGEGILDSMETLI NVDMY{KSTAN PLASIDEALS
VDAVPRSSLGATOWRRFRSATTND

AART-170

Nucleotide sequence (972 bpk

ATECEEEETICTCATCA TCRTCATCATCA TBEIATERCTAGCA TCAC TR TCRATAGUAA
ATGERTCGEIATCT IACHEATGACGATAASEA TCUGATOERALARGTCATTAATACA
AACRECC TG IB T I GACCCAGAMTAAC TR KU AR BT CTRAGTUC TCACTGAGTTICR
BTN T TEACOCTC RGO T U UG C POCOTA Y CARM AECCCERARCRCGATCCHECAGET
CAGGCEATTRCTARCCEC T ICAT T TCTAATATC ARAGGCCTEACTCAGSCTTCCRGTAAC
GUTAM CACGECATFT T AT PECOC R GAICAC TG EG TGO TEAATURAAT CARCARE
AACCTGCAGCETEIGUOTEAG T IUICTETTCAGRCCACTARCIEGRAL TARCTCISATICS
B3 T TR AT O T AL CrACCATEAR A T TC AR ARG T TCRARGAMTCOATCOCETIIY
BATCASACTCARATTIARCEEY BT TABAG TCCU T IO IO ATGACAACORGATCAAARTCCAG
CITEGTG T ARG CATEOTGAARCCAT TRACCATIGATL TRCARARAR T TEATE TOABARNC
CITRERCIIATCCCGERAAT TTCCEETONTRCTSRTCEARTICTAGACTCCNTRGATATA
TTAATCRRTEARGE CGC"’Cf‘C’Si"AG(“CAA’}!AJ’\AAG"Pf"(’.‘GC’i‘ L ACCCACTOUCTTCAMTY
GATTCTGCATTGTCAARAGTAGACGCAG T TG T OT IO TC IGESUGCARTTORARACUGT
TITGATTCAGCCAT TACCARICTTGECART! acccrmccmwu BAAUTCCGOECETAGEC
COTATCGRAGATGC TEAC TR TECARCOEAABT T CTAATATE TCTABAGCOCAGRTTCTG
CAGUAGACTORTACT U T O GUCUC AGEC TAACCABETTUCGC AR RACGTCCTCTCT
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TEATTGUGTIAG

Protein sequence (323 AA)

MRGSHHAHHEGMASMTEGQQMGRDLY DDDDROPMAQVINTNS LALL TONNLNKSOS SLSSATERLES
GLEINSAKDDAAGOAIANRETSNIKGLTQASRNANDGY S IAY TIRCALNEINNNLORVRELS VOATN
FTNSDSDLKFIQDEIQQ&LVElDRVSNQlQENGVKVLCQDVQMKTQVGANDGETI“IDLQKTDVKSL

aNTVTNﬁN QIEPAWYATLVHNMSKﬁQlLQQAGTQVLAQANQvPQNVLSLJR

AAnl-163

Nucleotide sequence (951 bp):

ATBOCCEE TCATCATCATCATCATRG TATEGCTAGCATGACTHOTCRACAGUAL
ATEEETCEGEATC C’“A”GACGATL;ACC‘ATAAGGA[’C(.taAI(?{zCAf‘AAG'T(‘ATTAATACA
ARCAGUCTETCCUTE TIOACCCAGAREARCCTGRACRARTCICASTUCTCACTEAGTT
SCTATTGAGCTC T I O TOTOET CTa0T T AT CAAC ARG CGARAG ACCATGCOGOAGES
CAGECEAT TGO P AALCGC T TCACT IO TART ATCARAGGCCTEAL T UABUL TTCCCGTARG
GCTARCEACCACATTTCT GOAGACCACTERACETOCECTGARTGRAAT UBACAAT
AACCTGCAGCHTGTECET TETCTETTCAECCACTARCGECACTARCTCTGATTCL
GATCTOARATCTATCCAGEATEARA TICAGI A ACE TCTOGARGAARY COATCGLGTTTOT
AATCAGACTCARTTTAACGGTETTARRSTCOTCTCTCAGEACARCCAGATGARAATCCAG
L TGETGCTAACGATOSTGAMCCATIACCATCGATUTGURAABAL ITATCCCRGBARTT
TOCEETEELCETEETECAATTIL AGACTCCATGEATACATTAATCARTGARGATGOTELC
SCAGCCARGARMG TACCECTAACOCACTERUTICAATTGAT TCTCCATIGTCAARAGTG
AACGCASTICATICY TUTC TeEGERUAATTCARMC CETTTTCATTCAGCUATTACCALT
CTTEECARTACGE TAACCAATCTEAACTCOGOGCETAGC OB TATCOARGATACTOACTAT
GUARCEEAAGTTTCTARTAT ST CT AARBCRCASATTC TGO AGUAGECTGETACTICOATT
CTQECGCAGECTAACCAGETTCCGUARARCETCCTCTL TTTACTGIGTTAG

Protein sequence (316 AA):

MRGSHEHHHHCMASMTGGROMERDLYDDDDRDPMAQV INTNS LS LL TONNINKSQSSLESSATERLSS
GLRINSAKDDAAGOATANRET SNIKCLTOQASRNANDG I STAQT TEGALNE INNNLORVRELSYVQATN
GCTNSDEDPLASIQRETOORLEL TDRVSNOTOFNGVRKVLSODNOMEKIOVEANDGETITIDLOKITPGIS
GOGGEILDEMCTLINEDAAAAKKS TANPLASIDSALSKVDAVRES LEGATONRFRSAITN LGN TV INL

NSARZRIEDADYATEVSNMSKAQILOQACGTIVLAQANOQVPONVILATLLR

AAN34-170

Nueleotide sequence (813 bp):

ATECEEEE TTCTCATCATCATCATCAT A TGGTATGGCTAGCATGAC TG TGRACATCAR
ATGGETCGEGATCTETACGACGATCACGATAAGCATCCHTTUACT TCTAATATCARACGGC
CISACTCAGECTTCICO T AACEC TARCGACEECAT T TCTAT THCCCAGACCACTEARGET
GCGCTEAATGARRTCARCAACAACCTOCAGCATOTOCGIGAG TIGTL TG TICAGGCCACT
ARCGEGACTAACTCTGATTCCGATCTGARATCTAPCOAUCATARART T CAGCARCCTCTTS
GABGAAATCGATOHCETTICTARTCAGACTCAATITAACGUTET TABAGTCCTLTCTOAG
GRACARCCAGATGARMATCCAGUT IBGTRC TALCGATEETCARACCATTACCATCAATCTE
CARARBAT TORTG TUBARAGC I TEECCT TATCCCRECART T I CLER T RE TEUTGETGGA
ATTCTAGACTCCATEGETACATIAATCARTGANGACGCTCCCECAGTCARGARMAGTACT
GO TARCCCATISECTTCAR I IGATTCIGUATYGTCARAAGTEGACECASTICETICTICT
CTGGEGGCARTTCARAAL CET T TTGAT TCAGCCAT TACCARLCT T GUCARTACHGTARCC
AATCTGAACTCOECGCETAGCCUTATCEAAGATECTAACTATECAACGEAAGTTTCTAAT
ATGTCTARAGOGCAGAT TCTECAGCAGGL TEETACTTCCATTCTABCGCACGCTARCCAG
GTTCCOCAARACGECCTCICTTTACTCCH TTAG
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Proiein sequence (270 AA):

MRGEHHHHEHGMASH T GEQOMGRDLYDDDDEDPFTSNIKGLIQASRNANDG IS IAQTTEGALNEINN
RLORVRELSVOATNGTNSDSDLESIQRELQORLERIDRVSNQTOFNGVKVLSQDNOMKIQVGANDGE
TITIDLQKIDVKSLELIPGISGGEGEEILDSMETLINEDAMARKKSTANPLASIDSALSKVDAVREST,
CATONRFDEATTNLGN TVINLNSARSRIEDADYATEVSNMSKAQILOOAGTSVLAGANQVEPQNVLSL
LR

AAMS4-163

Nucleotide sequence (792 bph
ATECEGEETTCTCATCATCATCATCATCATRSTATSCCTAGTATEACTECTOGACAGCAA

ATGECTCEGHATC TG TACCACGATEACCA TAAGEATCOCTICACT IS TRATATCALAGEC

CTEACTCAGGC I TCCCGTARCEUTAACGACGECATTICTATTGCECAGACCACTUAAGHT
GCGCTGAATGAARTCAMCAACAAL CTICAGLGTE IGCETEAGTTGICTATTCACECCACT
AACGEEACTAACTCTGATICCeATCTEARATCTATCCAGGATUARRTTCAGCAACGTCTE
GAAGAAATCEATCECGTITC TAA T CAGACTCAR TT TABCGETETTABAG TCCTUTCTCAG
GACAACCAGATORAAATCLAGET TGO TECTARCEATEG TEAANCCAT TACCATOGATCTS
CRARARATTATCCUGREARTTICCERTCETEC T CETGEAAT TCTAGACTCUATSE TACA

AN CAATGANGACECTGLCECAGCCARGARAAGTACE GCTAACCCACTOGCTTCARTT

GATTCTGCR T IETCANARG TCGACCCAG T L Cu T L T ST O LG OGEGC CART T CARAACCGT

T TEA T CAGCCAT T ACCARCCTTEGCABTACGETARCCAATCTGAACTCCGUACETACS

COTATCGAACA TGO TeAC TATCCAREOAAS T TTCTARTATS TCTAMAGCCUAGATILTS

CAGCAGECTGETAC T TCCGTTCTCEOGCAGECTARCCAGETICCEUARAACHETCCTCTCT

TTACTCCETTAS

Protein sequence {263 AA):
MRGSHHHHHHGMASMTCEOQMGROLYDDDDKDPETINIKGLTQASRNANDCISIAQTTECALNE INN
NLORVRELSVOATNGTNS DSDLAS IQDREIQORLERE IDRVSKROTOFNC VK VLSODNCGMK I OVEANDGE
TITIDLORIIPEISGCGGGCILDSMCTLINEDAABARKSTANPLASIDSALEKVDAVRSSLGAIONRE

DESATTNLONTVINLNSARSRIEDADYATEVSNMSKAQTLOCAGTEVLAQANQVPONVLALLER

ABNI-170 {(or AA'n1-170c402-450)
Nucleotide sequence (807 bp):
ATGCEEEETTCTCATCATCATUATCATUATGEIA TCSCTAGUATCACTEE TCCACAGCAA
ATEEETCREEA TCTETACGACCATRACGATAAGEATCUGATENCACARGTCAT TAATACA
AACAGCCTETCCCTE I TGACCUATAATBACCTGAACABATCTCACTCC TCACTBAGTTCS
SCTATTEARCETOTETCCTC TGO ICTGCETATCAACAGCGCGAARGACGATECCGCACES
CAGECEATTICTAACCGCTTCACT TCTAATATCABAGGCCTBALTUAGGCITCCCETARS
GCTAACGACEGCATITC I AT TECOCAGALCACTRAAGE TEOECTAAATCARR TCARLARS
ARCCTGCASCETCTECCTEAGTIGTCTETTCAGGC CACTAACGECACTARCTCTGATICS
QATCTGARATCTATICAGGATEARA T TCAGCARCGTCTRGARGARLTCEATCUCATTICT
AATCAGRCTCAATTIARCEA TG TAAAGTCCTCTCTCAGGACARCCAGATEARARTCCAG
GTTEGTGCTABCCATEETUAAACCAT TACCATCEATC TCCAALAR BT TGATGTGARARGC
CTTGGECOTTATCCOGEEARATT TCCEE TR THUTARTGEAAT I CTAGACTCCATCUCTACS
TTAATCAATGAAGACCCTECCHCAGUCARGARAAGTACCGCTAACCCACTGUCTTCAATT
QAT TCTECAT TGTCAARAG TCHEACGCANTTCETT CITCICTGRUCHUARTTOAARACTGT
TITGATTCAGCCATTACCAACCTTTAG
Protein sequence (268 AA):

MRGSHHAHAHGEMASMTGEOOMGRDLYDRDDEDPMADVINTNA LS LLTONNLNKSQSSLSSATERLSS

CLRINSAKDDAACGCATANREFTSNIKCGLTQASRNANDG IS TAQTTEGALNE TNNNLORVRELSVOATN
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CTNSDSDLES IQDETCORLEE IDRVENQTOFNGVIV LS ODNOMKIOVEARDGET ITIDLOEKIDVKSY,
GLIPGISGEGGGILDSMETLINEDAAAARKSTANPLAS IDSALSKVDAVRSSLGATIQNREDSATTNL

ABmi-163 (or AA'nl-163c402-430)

Mucleotide sequence (786 bp):

ATECEEEGTICTCATCATCATCATCA TCATGS TATGECTAGCATGACTEGTEGACAGCAA
ATGCRTCGEGATCTGTACHACCATGACGATAAGEAT CEA TOGCACAAGTCATTAATACE

AACACCCTCTCOUTE T LGACCCABARTAACL YGAACABAT U TCAG TCOTCACTGAGTTCOD
GCTATTGAGCETCTGTCOLCTEETCTECCTATCAACAGLECHAAAGACCATGLESCAGEE
CAGECCATTECTAACCSC T TCACTTCTARTATCAADNGGOCTBALTCARSCTTCCCETAMC
GUTARCGACGGCAT I TCTETTGCGCABACCACTCARGTTGCOCTEAATGARATCARCAAL
AACCTGCABCETGIGCETEAGTIGTCTE T ICAGCLICAUTBACEGHEALTAACTCTEATTIC

GATCTGAART A TCCAGE A TCAAAT TC AGCAACETCTAGARGABATCEATLCUGTITOT
AATCACGACTCAATTTAACGE CCAGATGLARATCCAG
CTIGCTGCTAACGATCETGABACCATTACCRTCGATCTGCARARAAT TATCCCGGEARTT

TCCEETGETCUTEG Y GEAATTCTAGACTCCATGEETACATTAA TCAATGRAGBCBCTELC

GOAGCCAABAAANG TACUGCTAACCOACTABUTTCARTTHATTCTGCATTG TCAAAAGTC

GACGCAGTICETTCT PO TCTEECCECART TLARAACCEH I TTTGATTCAGUCATTACCAAC

CETTRG

Protein sequence (261 AA)
MRGSHHAHHHGMASMTGEOOMGROLY DDDEKDPMAQV INTNS LS LLTONHNLNKSQESLSSATERLSS
GCLRINSARDDAAGQAIANERFTSHNIKGLTQASRNANDGIS IAQTTECALNE INNNLORVRELSVOATN
CTNSDEDLES IQDEIQQRLEEIDRVENQTQFNGVKVLSQDNOMKIQVGANDGETITIDLOKIIPGIS
COGEEILDSMGTLINEDARARKKITANPLASIDSALSKVDAVR SELEATONRPDSATTNL

AANi-129

Nucleotide sequence {849 bp):

ATGCERGETTCTCATCATCATCATCATCATGG TATCACTAGCATGACTOC TGGACAGCAL.
ATCEGTCCECATCTGTALGACTATGACTATAAGCA TCUCATERCACARGTCATTARTACA
ABNCAGCCTCTCEUTCTTCACCCAGAATAACCTCARCABATCTCAGTCCTCACTCAGTTCC
GCTATTEAGCETCTAT Gl T TGATC TGCETAT CARCABCGCGAAAGACGATECARCAGET
CAGGCGATTGUTARCCGCTTCACTTCTARTATCARAGECCTAACTCAGECTICCCGTARC
CCTAAUGACBGCAT T CTATTOUEUAGACCAL TEAASETCOULTGAATCARATCAACART
BACCTECAGLETSTECCTOAC TIBTCTGTICAGCCCACTAACGRGACTARTTCTGATTICS
GATCTEARATCTATCCAGEAT AR R ATT CAGCAACST CTEGALGARATCGATCOCETTTCT
AATCAEATCCCGEGAR T T TCCGETGET GETEG TERAATTCTAGACTCCATERGTACRATTA

TCTGCAT TS TCARAAGTEIACSTAGCTRIGY TCTICTOTGSGERCAR T TCAARA N IGTITT
GATTCAGCCATTACCAACCTTEECAATACCGTAACCAATCTEAACTCCCCECHETAGCCGET
ATCGAAGATSCTEACTATECAACSGAAGTITCTAATATCTCTAARCGCCCATATICTECAL
CAGGCTGCETACTTCCE T TCTCECECAGECTAACCAGHT TOCHCAAALCETCCTCTCTTTA

Protein sequence (282 AA):
MRESHHHHEEGMASMTGEROMGRDLYDDRDRKDPMAQV INTNSLE LLTONNLNKSOSSLESATERLSS
GLRINSAKDDAAGQAIANRFTENIKCLDPOASRNANDCIE TAQTTECGALNE INNNLORVREELSVOQATN
GTHSDSDLKSIODEIQQRLEEIDRVENQI PEISCEECEILUDSMETLINEDAARARKKSTANPLASIDE
ALSKVDAVRESSLOALCNRFPDEALINLENTVINLNSARSRIEDAD YATEVSNMSKAQILODAGTSVLA
OANQUVPONVLSLLR
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AAnS34-129

Nucleotide sequencs (690 bp):

ALCCCRERT T T CATCATCATCATCATCATGS TATCGCTAGCATGACTGETOGACAGCAA
ATGEGETCEERATC TS TACGACGATEACRATAAGGA T CUGTTCACTICTARTATCAAAGGE
CIGACTCAGECTICCCTARCGUTAACCACEECATTTCTATTECECAGACCACTEARGET
SCGCTEALTURRATCAACAACAACCTGUAGCETE TECUTERAGTTUTCICTTCAGGUCACT

ARCEBGACTARC T TEAT TCCGATCTGARA TU TATCCAGEATGARATTCAGUAACETCTG
GRAGARATCEATCECO T IO TART CAGATCCCEGEAATTICOGETRAT G TEGTGUAATE

CTAGACTCCAYGEGTACA TTAATCAATEANGACEUTECCGUAGUCARGARBAGTACCECT

ARCCUAGTECL T TCAA T T IAT T TGCAT TG TCAAARGTOEACCCAGTICEITCTTLTNTS
GOGECAATTCAAAACCGT T I TCATTCAGCCAT TACCAACC T IGECAATACGETAACCAAT
CTGAACTCCECGCETAGCOGTATCGAAGATGCTCACTATGCAACGEARGTTTCTBATATG
TCTRABGLECAGATTCTGLACTAGSCIGET AL T ICCETTCTGECECAGGCTAACCAGETT
CCGCARARCETCCTCTCTTTACTGOGTTAG

Protein sequence {229 AA)
MRGSHHHHHAGMASMTGCROMGRDLYDRDDKDPFTENIKGLTOASKNANDGIS IAQTTECALNETINN
NLORVRELSVOATNGTINSDSDIL XS TODEIQORLEETNRVSNQIPGI SGRGEEILDSMGTLINEDAAR
AXKSTANPLASIDEALSKVDAVRESSLGATONRFDEAT TNLENTV ININSARSRIEDADYATEVSNMS
KAQILOOAGTSVILAQANQVPONVLSLLR

ABnl1-129

Nucleatide sequence (684 bp):

ATECEEGATTCTCATCATCA TCATCATCATCETATEGCTRGCATGA CIGE TEGACAGCAA
ATCEETCREEATCTE TACBACGATGACHAT 2 AGEATCCHATERCAUAAGTCATTAATACA
ABRCAGCCTETCECTOTTGACCCAGAR TAACCTGRACAARTICTCAGTCCTCACTGAGTTCC
BCIATTGACCOICTETCCTCTGETCTECe TATCARCATUECGABAGACGA TGCOECAGEC
CAGGCGATTGCTAACCGC T TCACTTCTAATATCAARGECCTEACTCACGCTTCCOGIAAC
GUTAACEACEBCATTIC AT TG CGCAGACCACTEAASGTGCULTCAATCAAATCAACRAC
ARCCTGCAGCETETECGTEAGTTGICIETTCAGGCCACTAACGEGACTAACTCTGATTCS
GATCTERARTCIA T COAGUATCARAT T CAGCARCG T CTGRALGARARTCGATCECETTTCT

AR
AT TEAAGACGCTECCECAGOCAAGARALGTACCEC TAACLCACTEEUTTCAATTGAT

TOTGOAT TG TR AARME TAGACGLAGTTCE TTCTTCTC TRGREBCAATTCAMAACCETTTT
GATTCAGCCATTACCARCCTTIAG

Protemn sequence {227 AA):
MRGSHHHHHHGMASMTGGOOMGRDLYDPRDEDPMADVINTNSLELLTONNLNKSOSSLSSALERLSS
GLRINSAKDDAAGOATANRIF TSN INCLTQASRNANDEIBIAGTTECALNEINNNLORVRELSVOATN
GTNSDSDLKEITODEICORLEEIDRVENQIPGI SGRGEHILDSME TLINEDARAARKKSTANPLASINS
ALSRKVDAVRSSLGATONRFDSATTINL

ARnS54-129

Nucleotide sequence (525 bp):

ATGUEGCEETTETCATCATTATCATCAT CATGETATRUCTARCATGACTGOTGGACAGTAL
ATEEETCECA TOTETACCACGATEATGA TAACCATCOET TCACT I CEARTATURARGEC
CTGACTCACGCT T CCETARCGUTAACGACHECATTTOTAT IGLGLAGACCACTGARGET
GCOCTGABTGABAT CAACRACAACCTECAGLGTEIGCE TEAGTTET L TET PCAGECCACT
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Fig. 38 - Continped

ABRCGECACTARU TCIGAT TN GATOTGARAR TCTATCOAGEATGR AR TTCASCAACETOTY

GARGAAAT CGBTCOCGTT TCIAATCAGATCCCEEEAATT TCCHGTEELCETCCTCGARTT

CTAGACTCCATGRGTACAT IAA T CARTGAAGACECTGICGUAGCCARGARABETACCGOT

AACUCACTGECTTCARY TEAT IO TECAT TG TCARRAGTEGACBCAGT ICETTCTTCTOTE
GEGECAATTCAARALCGTTTTGATICAGLCATTACCARCCTTIAG

Protein sequence (174 AA):
MRESHHHARHHGMASMTGEEQOMGRDLYDDDDKDPEFTSNIKGLTOASRNANDG IS IAQTTEGALNETINN
NLORVRELSVOATNGTNSDSDLES IQDEIGORLEE I DRVSNOTPGLSGGGEEI LD SMET L INEDAAA

AKKSTANPLASIDSALSKVDAVRSSLEATONRFDSATTNL T

AAN1-100

MNucleotide sequence (762 bp):

ATGLEGEGT TCTCATCATCATCATCATCA TG TATEGCTAGCA TGAL TECTCEACAGCAR
ATGEETCECEATCTGTACEADGATCACEATARMIGATCCCATTGCACARGS TCAT TANIACA
ARCAGCCTETCGCTGT TEACTCAGAATARCCTGAMCAAATCTCAGTCOTCACTGAGTTLC
GCTATTEAGCETCITLOTC TeGTCTEUG A TCAATACCGIGRARSAUGATGUCRCACEC
CAGECEATTECTAACTE TUTARTATCARAGGCUTEACTCAGELTTCCLGTARG
COTAACGACGHCATT CTATTGOGTAGAS CACTGARGETECECTERATGABATCAACAAT
AACOTGUAGCETOTOCETOAETIGTC TIT TCAGGLOACTATCCCEGRARTTICCGETEET
GOTGETEGAATTCTAGACTCCATGEETACAT TAATCAR TGRAGACGCTECCGCAGCCARD
AADAGTACCGCTARCCCAS T OEL T TCAN PIGATTCIGCAT LG TCAABRAGTGEACGCAGTT
CETTCTTOTCTGEGGGIAR T TEREARCOGTT I TG T TCAGCCATTACCAACTT TRGCAAT
ACGGETARCCAATCTEARCTCCACECETAGCIOTATCGAAGATECTGACTATCCARCGGAA
GTTTCTAATATGTCTAAATCUOAGATTC IGCAGCAGCCTAECTAC TTCCUTTCTEOUGTAS
GCTAACCABGTTCCGUARBCGTCCTCTCTTTACTGCETTAG

Protein sequence {253 AAY
MRGSHHHAHHGMASMTOGOOMGRDLYDDDDRDPMAQVINTNSLELLTONNLNKSQSSLESATERLSS
GLRINGAKDDAAGOATANRITSHIKGL IOASRNANDGIS TAQTTEGALNEINNNLORVRELSVOATT
PEISGEGECILDSMETLINEDAASAKKS TANP LASIDSALSKVDAVRSSLGATONRFDSATTNLGNT

VINLNSARSRIBDADYATEVSHNSKAGILOOAGTSVLAGANOVRONVLSLLE

AB'nl1-100

RNuclsotide sequence {397 bp):

ATGCEOUCTTCTCATCATCATCATCATCATGE TR TEECTAGCATCAC TECTCEACAGCAA
ATGEETCCEGATCTETACGACGATCACHATARGEATCCOATCRUACAAETCATTAATACA
AACAGCCTIETCHC T TEACCUAGALR T AACCTGAACARATCTCAGTICTCACTGATTTCC
GCTATTEAGCETCT G CCTCTGETCTOCaTATCARCAGCECHAR AGRCEATRCEECAGEE
CAGECEATTGCTAACCGCTICACTICTAATA TCAMACACCTGACTCAGGC TTCCUGTARS

GCTAACGACGRCATITC TATTGCGCAGACCACTAAAGETULGC TCARTGAARTCAACARD

AN CTOCAGCE TG TeCETOAGT TETCTETICAGGCCACTATCCCEEEAATTTCCEGTGET
GETGEIBGARTICTAGACTC CATGCTTACA L TAN TCAATCAAGACCC TECUGCAGUCAAG

ARARBTACCECIAACCCAC TORL T TCART TER TRCTECATTETOAMARGTGGACGCAGTT
CETTCTTCTCTGAGGECARTTCARAACCETTTTGATTCAGCCATTACCAACCTTITAG

Protein sequence (198 AA)
MRGSHHHHHHGMASMTGGQOMERDLYDDDDKDPMAQVININS LS LL TQNNLNESQSSLISAIERLSS
CLREINSAKDDALCOQATANRE TSN TKGLTQASRNANDCISIAQTTECGALNEINMNLORVREELSVOATT

PEISCEGREILDSMGTLINEDAAAAKKS TANPLASIDSALSKVDAVRES LGALONRFDSAT TN
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AATL-70

Nucleotide sequence (672 bp):

APGCEGEG TICTCATCATCATCATCATCATEGTATGOCTABCATCACTEGTCCRCAGCAA
ATEGETCHCEATCIGTACGACGATGACGATAAGGATCCCATEGCACARGTCAT TAATACA

AACAGTCTETCOC T TEACCCAGEATAACCTGRAACAAL TC TCAGTCCTCACTGATTICC
GUTATTGAGLGTCTICTCOYCTCATCTERGTATCAACAGCGCEAARGACGATGCEGUAGED
CAGGCEATTGCTAACCGC TTCAC P TC TAATATCARAGUCCTRACTCAGGUTICCOHTAAC
GCTARCGACATCCCCOGAR I TCCGRTHCTSHTGRTGGAAT TCTAGACT CCATGRETACA
TTAATCAATGARGACGLTELCAUAGCCARGRBARGTACCGCTAACCCACTEGUTICAATT

CATTLUTGCAT TG T CARAAG TECACGLAS T ICET TOTTCTCTCCCESCARTICARARCTGT

TITEATTCAGCCA I TACCARCCTTGGCAATACCGTARCCAATCTEAALT U COLGLGTARC
COTATCGARA TGO TEACTATGCAALGE ARG T T YU TARTATGTC TARAGCGUAGATTCTE

CAGUAGGCTCUTALT TUCE I TUIGECICAGOLTARCCARGTICCOUARAACGTLCTOTOT

TIACTECETTAG

Protein sequence (223 AA):

MRCSHHHHHAGMASMTGEQOMGRDLYDDDDKDPMAQV INTNS LELLTONNLNKESOSSLESATERLSS
GLRINSAKDDAAGDAIANRFTSNIKGLTQASRNANDIPCISCOGCOILDSNGTLINEDAARAKKSTA
NEPLASTOIALSKVDAVRESLGAIQNRFDSATTNLENTVINLNSARSRIEDADYATEVENMSKAQILG

QAGTSVLAQANQVPONVLSLLR

ABN1-70

Nucleatide sequence (507 bp):

ATGCCGEESTICTCATCA TCATTATCATCATGG TATEECTAGCATGAC THFTHGACATOAA
ATGGETCOGEATCTCTACGACGATGACEATAAGCATCIGATGGCACABG TCATTARTACA
ARCAGC TG T CGC TG T ICACCCAGRATAACCTCARCAARTCTCAGTCCICACTOAETTCC
GCTATTEAGCETCTEICCTCTEETCTGCGT IO AACAGCGCEAARCGACEATECCECAGCET
CACECEATTCCTAALCECTTCACTTICTAAYATCARAGECCTOACTCAGACTTCCCUTARG
GCTA (‘C‘nLATCCCC%"*GAAT’“TCC("GTG-G’K’GG‘F(‘GT(‘(‘AA'!‘T(‘TA«;AC‘ICCAI‘GG"TACA

GAT‘I‘CTGC'.A‘X‘TG"’CARAAGT GG wc;msm‘cs’r’rc:‘r’rCTCTGGGGGCAATTCAAAAC CaT
TETEATTCAGCCATIACCABCCTTTAG

Protein sequence (168 AAY:
MREGSHEHARHGMASMTGGQUMGRDLYDDDDEDPMAQVIMNTNELSLLTONNINESOSELSSATERLSS
CLRIWQAKDDAAPQATANRPT%NIKCL”PAsMNANDTPGIqGGGGGILDSMGTLINEDAAAAKKSTA

NPLASIDSALBKVDAVRESLGATIQNRFDEATTND
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FLAGELLIN RELATED POLYPEPTIDES AND
USES THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 14/559,669, filed on Dec. 3, 2014, now U.S. Pat.
No. 9,139,623, which is a continuation of U.S. patent appli-
cation Ser. No. 13/110,704, filed on May 18, 2011, now U.S.
Pat. No. 8,932,609, which is a divisional of U.S. patent appli-
cation Ser. No. 11/722,682, filed on May 2, 2008, now U.S.
Pat. No. 8,007,812, which is the national stage of Interna-
tional Application No. PCT/US2005/046485, filed on Dec.
22, 2005, which claims the benefit of U.S. Provisional Patent
Application No. 60/639,826, filed Dec. 22, 2004, the contents
of all of which are incorporated herein by reference.

FIELD OF THE INVENTION

This invention relates to the use of flagellin related
polypeptides to protect mammals from the effects of apopto-
sis. More specifically, this invention relates to the use of
flagellin related polypeptides to protect mammals from expo-
sure to stress, such as radiation and cancer treatments.

REFERENCE TO THE SEQUENCE LISTING

Reference is made to the sequence listing submitted via
EFS-Web, which consists of a file named, “CLE-003D5-
Sequencelisting.txt” (135 KB), created on Aug. 17,2015, the
contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

The progression from normal cells to tumor cells involves
a loss of negative mechanisms of growth regulation, includ-
ing resistance to growth inhibitory stimuli and a lack of
dependence on growth factors and hormones. Traditional
cancer treatments that are based on radiation or cytotoxic
drugs rely on the differences in growth control of normal and
malignant cells. Traditional cancer treatments subject cells to
severe genotoxic stress. Under these conditions, the majority
of normal cells become arrested and therefore saved, while
tumor cells continue to divide and die.

However, the nature of conventional cancer treatment strat-
egy is such that normal rapidly dividing or apoptosis-prone
tissues are at risk. Damage to these normal rapidly dividing
cells causes the well-known side effects of cancer treatment
(sensitive tissues: hematopoiesis, small intestine, hair fol-
licles). The natural sensitivity of such tissues is complicated
by the fact that cancer cells frequently acquire defects in
suicidal (apoptotic) machinery and those therapeutic proce-
dures that cause death in normal sensitive tissues may not be
that damaging to cancer cells. Conventional attempts to mini-
mize the side effects of cancer therapies are based on (a)
making tumor cells more susceptible to treatment, (b) making
cancer therapies more specific for tumor cells, or (¢) promot-
ing regeneration of normal tissue after treatment (e.g., eryth-
ropoietin, GM-CSF, and KGF).

There continues to be a need for therapeutic agents to
mitigate the side effects associated with chemotherapy and
radiation therapy in the treatment of cancer. This invention
fulfills these needs and provides other related advantages.

SUMMARY OF THE INVENTION

A method of protecting a mammal from one or more treat-
ments or conditions that trigger apoptosis comprising admin-
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2
istering to said patient a composition comprising a pharma-
ceutically effective amount of flagellin. The flagellin may
comprise SEQ ID NO: 1 or a fragment, variant, analog,
homolog, derivative of SEQ ID NO: 1, or combination
thereof. The flagellin may induce TLR-5 mediated activity.

The flagellin may be at least 30% identical to amino acids
1-174 and 418-505 of SEQ ID NO: 1. The flagellin may
comprise at least 10 conserved amino acids at positions
selected from the group consisting of 89, 90, 91, 95, 98, 101,
115, 422, 423, 426, 431, 436 and 452. The flagellin may
comprise the sequence of SEQ ID NOS: 1, 8, 10, 12, 30, 32,
34,36, 38, 40, 43, 44, 46, 48, 50 and 52.

The flagellin may be used to treat a mammal undergoing
cancer treatment, which may be chemotherapy or radiation
therapy. The flagellin may be used to treat a mammal exposed
to radiation. The flagellin may be administered in combina-
tion with a radioprotectant. The flagellin may be used to treat
a mammal from wounding, poisoning, bacterial infection,
viral infection and temperature shock. The flagellin may be
used to protect from apoptosis in tissues including the GI
tract, lungs, kidneys, liver, cardiovascular system, blood ves-
sel endothelium, central and peripheral neural system,
hematopoietic progenitor cells, immune system, and hair fol-
licles. The flagellin may also be used to prevent sepsis in the
mammal.

This invention also relates to a method of treating a mam-
mal suffering from a constitutively active NF-kB cancer com-
prising administering to the mammal a composition compris-
ing a pharmaceutically acceptable amount of an agent which
induces NF-kB. The agent may be flagellin. The agent may be
administered prior to, together with, or after a treatment for
the cancer. The treatment may be chemotherapy or radiation
therapy.

This invention also relates to a method of treating a mam-
mal suffering from damage to normal tissue attributable to
treatment of a cancer comprising administering to the mam-
mal a composition comprising a pharmaceutically acceptable
amount of an agent which induces NF-kB. The agent may be
flagellin. The agent may be administered prior to, together
with, or after a treatment for the cancer. The treatment may be
chemotherapy or radiation therapy.

This invention also relates to a method of treating a mam-
mal suffering from damage to normal tissue attributable to
stress, comprising administering to the mammal a composi-
tion comprising a pharmaceutically acceptable amount of an
agent which induces NF-kB. The agent may be flagellin. The
agent may be administered prior to, together with, or after a
treatment for a disease suffered by the mammal.

This invention also relates to a method of modulating cell
aging in a mammal, comprising administering to the mammal
a composition comprising a pharmaceutically acceptable
amount of an agent which induces NF-kB. The agent may be
flagellin. The agent may be administered prior to, together
with, or after a treatment for a disease suffered by the mam-
mal.

This invention also relates to a pharmaceutical composi-
tion comprising an agent which induces NF-kB activity, a
chemotherapeutic drug, and optionally a pharmaceutically
acceptable adjuvant, diluent, or carrier. The agent may be
flagellin.

This invention also relates to a method of screening for an
inducer of NF-kB comprising adding a suspected inducer to
an NF-kB activated expression system, and separately adding
a control to an NF-kB activated expression system, whereby
an inducer of NF-kB is identified by the ability to increase the
level of NF-kB activated expression.
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This invention also relates to a method of protecting a
mammal from the effects of radiation comprising administer-
ing to said mammal a composition comprising a pharmaceu-
tically effective amount of an agent which induces NF-«xB.
The agent may be flagellin, which may be derived from a
species of Salmonella. The composition may be administered
in combination with a radioprotectant. The radioprotectant
may be an antioxidant, which may be amifostine or vitamine
E. The radioprotectant may also be a cytokine, which may be
stem cell factor.

This invention relates to a method of protecting a patient
from one or more treatments or conditions that trigger apop-
tosis comprising administering to said patient a composition
comprising a pharmaceutically effective amount of an agent
which induces NF-kB. The agent may be flagellin, which may
be derived from a species of Sa/monella. The treatment may
be a cancer treatment, which may be chemotherapy or radia-
tion therapy. The condition may be a stress, which may be
radiation, wounding, poisoning, infection and temperature
shock.

This invention also relates to a method of screening for a
modulator of apoptosis comprising adding a suspected modu-
lator to a cell-based apoptosis system, and separately adding
a control to a cell-based apoptosis system, whereby a modu-
lator of apoptosis is identified by the ability to alter the rate of
apoptosis, wherein the suspected modulator is derived from a
mammalian parasite or symbiont.

This invention also relates to a method of screening for a
modulator of NF-kB comprising adding a suspected modu-
lator to an NF-kB activated expression system, and separately
adding a control to an NF-kB activated expression system,
whereby a modulator of NF-kB is identified by the ability to
alter the rate of NF-kB activated expression, wherein the
suspected modulator is derived from a mammalian parasite.
The parasite may be of a species including, but not limited to,
Salmonella, Mycoplasma, and Chlamydia.

This invention also relates to a modulator identified by any
of the screening methods described herein. This invention
also relates to a composition comprising a modulator
described herein. The composition may be a pharmaceutical
composition comprising a pharmaceutically acceptable
amount of a modulator described herein.

This invention also relates to a method of treating cancer
comprising administering to a subject in need of such treat-
ment a pharmaceutical composition comprising a modulator
that enhances apoptosis.

This invention also relates to a method of protecting a
patient from one or more treatments that trigger apoptosis
comprising administering to said patient a pharmaceutical
composition comprising a modulator that inhibits apoptosis.
The one or more treatments may be a cancer treatment. The
cancer treatment may be chemotherapy or radiation therapy.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 demonstrates that p53 deficiency accelerated devel-
opment of GI syndrome in mice. Panel A: L.P. injection of
PFTa (10 mg/kg) protects C57B1/6] mice (if not indicated
otherwise, here and below 6-8 weeks old males were used)
from a single 9 Gy dose of gamma radiation and a fractioned
cumulative radiation dose 12.5 Gy (5x2.5 Gy). PFTa has no
effect on survival of mice treated with single 12.5 and 25 Gy
doses of IR: (results of representative experiments are shown;
Shepherd 4000 Ci Cesium 137 source at a dose rate of 4 Gy
per minute was used). Panel B: Wild-type and p53-null
C57Bl/6] mice differ in their relative sensitivity to low (10
Gy) and high (15 Gy) doses of gamma radiation: wild-type
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mice were more sensitive to 10 Gy but more resistant to 15 Gy
as compared to p53-null mice. Panel C: Mice treated with 11
Gy of total body gamma irradiation were injected 12 h later
with 1.5x107 bone marrow cells from wild type or p53-null
syngeneic C57B1/6] mice. (This dose causes 100% lethality
in nonreconstituted controls group of mice). Two months
later, after complete recovery of hematopoiesis, animals were
treated with 15 Gy of total body gamma radiation and showed
no difference in death rates between the two groups differing
in the p53 status of their bone marrow. Panel D: Comparison
of dynamics of injury to small intestines of wild-type and
p53-null mice at the indicated time points after 15 Gy of
gamma radiation indicates accelerated damage in p53-null
mice (haematoxylin-eosin stained paraffin sections; magnifi-
cationx125). 24 h panels include images of TUNEL staining
if sections of crypts: massive apoptosis is evident in wild type
but not in p53-deficient epithelium.

FIG. 2 demonstrates the dynamics of cell proliferation and
survival in small intestine of wild type and p53-null mice.
Panel A: Comparison of proliferation rates in intestines of
wild-type and p53 null mice after treatment with IR. (Left)
Autoradiographs of whole-body sections (1.7x magnifica-
tion) of 4-week-old wild-type and p53 null mice injected
intraperitoneally with '*C-thymidine (10 pCi per animal)
treated or untreated with 15 Gy of gamma radiation. Arrows
point at intestines. (Right) Comparison of BrdU incorpora-
tion in small intestine of wild-type and p53-null mice at
different time points after 15 Gy of gamma radiation. BrdU
(50 mg/kg) was injected 2 h before sacrificing mice followed
by immunostaining. Fragments of 96 h panels are shown at
higher magnification (x400). Panel B: Comparison of the
number of BrdU positive cells/crypt in small intestine of
wild-type and p53-null mice at different time points after 15
Gy of gamma radiation. Three animals were analyzed for
each time point, five ileum cross sections were prepared from
each animal and analyzed microscopically to estimate the
number of crypts and villi. Numbers of BrdU-positive cells in
the crypts were counted in 5 random fields under 200x mag-
nification (100-30 crypts) and the average number of BrdU-
positive cells was plotted. Panel C: Tracing the number and
position of BrdU-labeled cells in small intestine of wild type
and p53-null mice during different time points after 15 Gy of
gamma radiation. BrdU was injected 30 min. before irradia-
tion and mice were sacrificed at the indicated time points.
Accelerated migration from crypts to villi followed by rapid
elimination of labeled cells was observed in p53-null mice.

FIG. 3 demonstrates that recombinant flagellin is capable
of NF-«B activation.

FIG. 4 shows a representative experiment testing the ability
of flagellin to protect mice from radiation. C56BL6 mice (6
week old males, 10 animals per group) were injected i.v. with
2.014 (0.1 mg/kg) or 514 (0.25 mg/kg) of flagellin in PBS.
Four hours later, mice were irradiated with 15 Gy and mouse
survival was monitored daily.

FIG. 5 shows histological sections (HE stained) of small
intestinal epithelium of mice that were treated with 15 Gy of
gamma radiation with or without i.v. injection of 0.25 mg/kg
offlagellin. Complete destruction of crypts and villi in control
mouse contrasts with close to normal morphology of tissue
from flagellin-treated animal.

FIG. 6 shows the effect of flagellin on mouse sensitivity to
10 Gy of total body gamma radiation.

FIG. 7 shows the effect of flagellin injected i.v. at indicated
times before irradiation on mouse sensitivity to 13 Gy (left)
and 10 Gy (right) of total body gamma radiation.

FIG. 8 shows the effect of flagellin on mouse sensitivity to
10, 13 and 15 Gy of total body gamma radiation.
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FIG. 9 shows the domain structure of bacterial flagellin.
The Ca backbone trace, hydrophobic core distribution and
structural information of F41. Four distinct hydrophobic
cores that define domains D1, D2a, D2b and D3. All the
hydrophobic side-chain atoms are displayed with the Ca
backbone. Side-chain atoms are color coded: Ala, yellow;
Leu, Ile or Val, orange; Phe and Tyr, purple (carbon atoms)
and red (oxygen atoms). ¢, Position and region of various
structural features in the amino-acid sequence of flagellin.
Shown are, from top to bottom: the F41 fragment in blue;
three b-folium folds in brown; the secondary structure distri-
bution with a-helix in yellow, b-structure in green, and b-turn
in purple; tic mark at every 50th residue in blue; domains DO,
D1, D2 and D3; the axial subunit contact region within the
proto-element in cyan; the well-conserved amino-acid
sequence in red and variable region in violet; point mutations
in F41 that produce the elements of different supercoils. Let-
ters at the bottom indicate the morphology of mutant ele-
ments: L (D107E, R124A, R124S, G426A), L-type straight;
R (A449V), R-type straight; C (D313Y, A414V, A427V,
N433D), curly33.

FIG. 10 shows a schematic of Salmonella flagellin
domains, its fragments, and its interaction with TLRS. Dark
bars denote regions of the flagellin gene used to construct
fragments comprising A, B, C, A' and B".

FIG. 11 shows soluble flagellin (F1iC), and two fragments
(AA' and BB'") after fractionation by SDS-PAGE, with
molecular weight markers listed to the left.

FIG. 12 shows induction of NF-kB nuclear translocation
by Salmonella flagellin (F1iC) and flagellin fragments.

FIG. 13 shows activation of NF-kB-regulated luciferase
reporter construct by flagellin and flagellin fragments in
H116 cells. Concentrations of proteins are given in pg/ml.

FIG. 14 shows NF-kB DNA binding in HT29 human colon
cancer cells induced by flagellin and flagellin fragments.

FIG. 15 shows the activation of a NF-kB reporter in
HCT116 reporter cells by full-length flagellin and flagellin
fragments.

FIG. 16 shows a comparison of the radioprotective prop-
erties of flagellin (F1iC) and fragments AA' and BB'.

FIG. 17 shows that the AA' fragment protects intestinal
epithelium from degeneration caused by radiation. A: Histo-
logical sections (hematoxylin and eosin-stained) of small
intestinal epithelium of mice 5 days after 14 Gy irradiation are
shown. B: Treatment with the AA' fragment prevents apop-
tosis ongoing 5 hours after irradiation in endothelial cells of
villi (detected by immunostaining for endothelial marker
CD31 and marked by arrows), as determined by TUNEL
assay. C: Histological sections of skin of mice 5 days after 14
Gy of gamma irradiation demonstrate the protective effect of
the AA' fragment for sebaceous glands (red arrows).

FIG. 18 shows that the AA' fragment provides partial pro-
tection and delays death of mice after supralethal irradiation
with 17 and 20 Gy total-body gamma radiation.

FIG. 19 shows anti-flagellin antibody titers induced in
mice after 21 and 28 days by flagellinand AA". For individual
mice, the averages of two measurements are shown. Mice
were injected with: F1: flagellin; or AA'. 21d and 28 ds—mice
injected with first dose 21 and 28 days before second, respec-
tively. PBS: saline buffer (no serum) control; blank: empty
well reading control.

FIG. 20 shows anti-flagellin antibody titers induced in
mice after 21 and 28 days by flagellinand AA". For individual
mice, the averages of two measurements are shown. Mice
were injected with: F1: flagellin; or AA'. 21 d and 28 ds—mice
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injected with first dose 21 and 28 days before second, respec-
tively. PBS: saline buffer (no serum) control; blank: empty
well reading control.

FIG. 21 shows that flagellin fragment AA' protects mice
from multiple successive doses of gamma-irradiation.
Arrows denote radiation treatments (days 1-4).

FIG. 22 shows the effect of AA' on tumor sensitivity to
radiation treatment. Left Panel: NIH3T3-derived sarcoma
cells were injected s.c. in NIH-Swiss mice. When tumors
reached 7-10 mm in diameter, mice received three 4.3 Gy
doses of total body irradiation, with or without pretreatment
with AA'. The dynamics of tumor growth after radiation treat-
ment is displayed. U/t: untreated; AA": AA' with no irradia-
tion; 3x4 Gy: irradiation only; 3x4 Gy+AA"AA' and irradia-
tion. (The shape of curves reflects slow growth of tumors that
is a characteristic of this model). Results are displayed as
relative tumor volumes normalized to tumor volume mea-
sured at day 7 after last irradiation. Right Panel: The experi-
ment was done in the same way with another syngeneic
mouse tumor model: B16 melanoma (C57BL6 background).
Treatment was applied when tumors reached 4-5 mm in diam-
eter and involved three subsequent 4 Gy doses of total body
gamma radiation applied with or without pretreatment with
AA' (30 min. before irradiation, 5 pg/mouse).

FIG. 23 shows the influence of NS398 on the radioprotec-
tion of LPS and AA' in mice after 13 Gy of total-body gamma
irradiation.

FIGS. 24A and 24B show a comparison of amino acid
sequences of the conserved amino (FIG. 24A) and carboxy
(FIG. 24B) terminus from 21 species of bacteria. The 13
conserved amino acids important for TLRS activity are shown
with shading. The amino acid sequences are identified by
their accession numbers from TrEMBL (first letter=Q) or
Swiss-Prot (first letter=P). The amino terminus sequences
have SEQ ID NOs: 1-21, respectively, for each of the 21
bacterial species, and the carboxy terminus sequences have
SEQ ID NOs: 22-42, respectively.

FIGS. 25A-D show results of a BLAST search using SEQ
ID NO: 1 as the query sequence. The parameters used in all
searches was as follows: expected value cutoff=10,
matrix=BLOSUMS®62, gap penalties of existence=11 and
extension=1, filtering=none. FIG. 25A: NR_Bacteria (Pro-
tein-Protein); FIG. 25B: NR_Bacteria (Protein-DNA); FIG.
25C: Bacterial Genomes (Protein-Protein); FIG. 25D: Bacte-
rial Genomes (Protein-DNA).

FIG. 26 shows the percentage identities of the amino- and
carboxy-terminus of the homologs shown in FIG. 24 com-
pared to SEQ ID NO: 1, as shown in BLAST results using the
same search parameters as listed for FIGS. 25A-D.

FIG. 27 demonstrates that AA' mediates rescue of multiple
mouse strains after 10 Gy total-body y-IR. Cone heights rep-
resent fractions of survivors.

FIG. 28 demonstrates the pharmacokinetics of AA' after
intravenous (i.v.), subcutaneous (s.c.), intraperitoneal (i.p.) or
intramuscular (i.m.) injection.

FIG. 29 demonstrates the extended pharmacokinetics of
AA after intramuscular (i.m.) injection.

FIG. 30 demonstrates the influence of AA' on gamma-
irradiation induced cell death and growth inhibition in A549
cells.

FIG. 31 demonstrates the influence of AA' on gamma-
irradiation induced cell death and growth inhibition in mul-
tiple cell lines.

FIG. 32 demonstrates the influence of irradiation and AA'
on BrdU incorporation in small intestinal crypts of NIH-
Swiss mice. A comparison of BrdU incorporation in small
intestine of control and AA' treated NIH-Swiss mice, with and
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without 15 Gy of gamma radiation is shown. BrdU (50
mg/kg) was injected 1.5 h before sacrificing mice and immu-
nostaining was done as previously described (Watson A J &
Pritchard D M., Am J Physiol Gastrointest Liver Physiol.
2000 January; 278(1):G 1-5). Red channel of the image is
shown (positive signal is bright white on the dark back-
ground).

FIG. 33 demonstrates the duration of AA'-mediated growth
arrest and reduced BrdU incorporation in small intestine of
mice. BrdU (50 mg/kg) was injected in Balb/c micei.p., 1 or
4 hrs after CBLB502 (AA") injection. Samples of small intes-
tine were obtained 1.5 hrs after BrdU injection. Immunostain-
ing was done as previously described (Watson A J & Pritchard
D M., Am J Physiol Gastrointest Liver Physiol. 2000 January;
278(1):G 1-5). Inverted image is shown (positive signal is
dark on the light background).

FIG. 34 demonstrates the influence of AA' on BrdU incor-
poration in colonic crypts of NIH-Swiss mice. BrdU (50
mg/kg) was injected in NIH-Swiss mice i.p., 1 hr after
CBLB502 (AA'") injection, Samples of colon were obtained
1.5 hrs after BrdU injection. Immunostaining was done as
previously described (Watson A J & Pritchard D M., Am J
Physiol Gastrointest Liver Physiol. 2000 January; 278(1):
G1-5). Inverted image is shown (positive signal is dark on the
light background). Bottom panel shows smaller magnifica-
tion/larger area of the sample.

FIG. 35 demonstrates the morphology of small intestine in
TLRS deficient MOLF/Ei and TLRS wt NIH-Swiss mice
after treatment with AA'".

FIG. 36 depicts flagellin derivatives. The domain structure
and approximate boundaries (amino acid coordinates) of
selected flagellin derivatives (listed on the right). F1iC flagel-
lin of Salmonella dublin is encoded within 505 amino acids
(aa).

FIG. 37 shows the testing of additional flagellin derivatives
tested for NF-kB stimulating activity.

FIG. 38 shows the nucleotide and amino acid sequence for
the following flagellin variants: AA' (SEQ ID NO: 7-8), AB'
(SEQID NO: 9-10), BA' (SEQID NO: 11-12), BB' (SEQ ID
NO: 13-14), CA' (SEQ ID NO: 15-16), CB' (SEQ ID NO:
17-18), A (SEQ ID NO: 19-20), B (SEQ ID NO: 21-22), C
(SEQ ID NO: 23-24), GST-A' (SEQ ID NO: 25-26), GST-B'
(SEQ ID NO: 27-28), AA'nl-170 (SEQ ID NO: 29-30),
AA'nl-163 (SEQ ID NO: 33-34), AA'™n54-170 (SEQ ID NO:
31-32), AA'n54-163 (SEQID NO: 335-36), AB'nl1-170 (SEQ
IDNO: 37-38), AB'n1-163 (SEQID NO: 39-40), AA'n1-129
(SEQ ID NO: 41-42), AA'n54-129 (SEQ ID NO: 43-44),
AB'nl-129 (SEQID NO: 45-46), AB'n54-129 (SEQ ID NO:
47-48), AA'n1-100 (SEQ ID NO: 49-50), AB'n1-100 (SEQ
IDNO: 51-52),AA'n1-70 (SEQID NO: 53-54) and AB'n1-70
(SEQID NO: 55-56). The pRSETb leader sequence is shown
in Italic (leader includes Met, which is also amino acid 1 of
FIiC). The N terminal constant domain is underlined. The
amino acid linker sequence is in Bold. The C terminal con-
stant domain is underlined. GST, if present, is highlighted.

DETAILED DESCRIPTION

This invention is related to protecting normal cells and
tissues from apoptosis caused by stresses including, but not
limited to, chemotherapy, radiation therapy and radiation.
There are two major mechanisms controlling apoptosis in the
cell: the p53 pathway (pro-apoptotic) and the NF-kB pathway
(anti-apoptotic). Both pathways are frequently deregulated in
tumors: p53 is usually lost, while NF-kB becomes constitu-
tively active. Hence, inhibition of p53 and activation of
NF-kB in normal cells may protect them from death caused
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by stresses, such as cancer treatment, but would not make
tumor cells more resistant to treatment because they have
these control mechanisms deregulated. This contradicts the
conventional view on p53 and NF-kB, which are considered
as targets for activation and repression, respectively.

This invention relates to inducing NF-kB activity to protect
normal cells from apoptosis. By inducing NF-kB activity in a
mammal, normal cells may be protected from apoptosis
attributable to cellular stress, which occurs in cancer treat-
ments and hyperthermia; exposure to harmful doses of radia-
tion, for example, workers in nuclear power plants, the
defense industry or radiopharmaceutical production, and sol-
diers; and cell aging. Since NF-kB is constitutively active in
many tumor cells, the induction of NF-kB activity may pro-
tect normal cells from apoptosis without providing a benefi-
cial effect to tumor cells. Once the normal cells are repaired,
NF-kB activity may be restored to normal levels. NF-kB
activity may be induced to protect such radiation- and che-
motherapy-sensitive tissues as the hematopoietic system (in-
cluding immune system), the epithelium of the gut, and hair
follicles.

Inducers of NF-kB activity may also be used for several
other applications. Pathological consequences and death
caused by exposure of mammals to a variety of severe con-
ditions including, but not limited to, radiation, wounding,
poisoning, infection, aging, and temperature shock, may
result from the activity of normal physiological mechanisms
of stress response, such as induction of programmed cell
death (apoptosis) or release of bioactive proteins, cytokines.

Apoptosis normally functions to “clean” tissues from
wounded and genetically damaged cells, while cytokines
serve to mobilize the defense system of the organism against
the pathogen. However, under conditions of severe injury
both stress response mechanisms can by themselves act as
causes of death. For example, lethality from radiation may
result from massive p53-mediated apoptosis occurring in
hematopoietic, immune and digestive systems. Rational phar-
macological regulation of NF-xB may increase survival
under conditions of severe stress. Control over these factors
may allow control of both inflammatory response and the
life-death decision of cells from the injured organs. Tissues
that may be protected from apoptosis by administering
NF-kB inducers include, but are not limited to, the GI tract,
lungs, kidneys, liver, 130504.1 cardiovascular system, blood
vessel endothelium, central and peripheral neural system,
hematopoietic progenitor cells, immune system, and hair fol-
licles.

The protective role of NF-kB is mediated by transcrip-
tional activation of multiple genes coding for: a) anti-apop-
totic proteins that block both major apoptotic pathways, b)
cytokines and growth factors that induce proliferation and
survival of HP and other stem cells, and ¢) potent ROS-
scavenging antioxidant proteins, such as MnSOD (SOD-2).
Thus, by temporal activation of NF-kB for radioprotection, it
may be possible to achieve not only suppression of apoptosis
in cancer patients, but also the ability to reduce the rate of
secondary cancer incidence because of simultaneous immu-
nostimulatory effect, which, may be achieved if activation of
NF-kB is reached via activation of Toll-like receptors.

Another attractive property of the NF-xB pathway as a
target is its activation by numerous natural factors that can be
considered as candidate radioprotectants. Among these, are
multiple pathogen-associated molecular patterns (PAMPs).
PAMPs are molecules that are not found in the host organism,
are characteristic for large groups of pathogens, and cannot be
easily mutated. They are recognized by Toll-like receptors
(TLRs), the key sensor elements of innate immunity. TLRs
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act as a first warning mechanism of immune system by induc-
ing migration and activation of immune cells directly or
through cytokinerelease. TLRs are type I membrane proteins,
known to work as homo- and heterodimers. Upon ligand
binding, TLRs recruit MyD88 protein, an indispensable sig-
naling adaptor for most TLRs. The signaling cascade that
follows leads to effects including (i) activation of NF-kB
pathway, and (ii) activation of MAPKSs, including Jun N-ter-
minal kinase (JNK). The activation of the NF-kB pathway by
Toll-like receptor ligands makes the ligands attractive as
potential radioprotectors. Unlike cytokines, many PAMPs
have little effect besides activating TLRs and thus are unlikely
to produce side effects. Moreover, many PAMPs are present
in humans.

Consistently with their function of immunocyte activation,
all TLRs are expressed in spleen and peripheral blood leuko-
cytes, with more TLR-specific patterns of expression in other
lymphoid organs and subsets of leukocytes. However, TLRs
are also expressed in other tissues and organs of the body, e.g.,
TLR1 is expressed ubiquitously, TLRS is also found in GI
epithelium and endothelium, while TLRs 2, 6, 7 and 8 are
known to be expressed in lung.

1. Definitions

Itis to be understood that the terminology used herein is for
the purpose of describing particular embodiments only and is
not intended to be limiting. It must be noted that, as used in the
specification and the appended claims, the singular forms “a,”
“an” and “the” include plural referents unless the context
clearly dictates otherwise.

As used herein, the terms “administer” when used to
describe the dosage of an agent that induces NF-«B activity,
means a single dose or multiple doses of the agent.

Asusedherein, the term “analog”, when used in the context
of a peptide or polypeptide, means a peptide or polypeptide
comprising one or more non-standard amino acids or other
structural variations from the conventional set of amino acids.

As used herein, the term “antibody” means an antibody of
classes IgG, IgM, IgA, IgD or IgE, or fragments, fragments or
derivatives thereof, including Fab, F(ab'),, Fd, and single
chain antibodies, diabodies, bispecific antibodies, bifunc-
tional antibodies and derivatives thereof. The antibody may
be a monoclonal antibody, polyclonal antibody, affinity puri-
fied antibody, or mixtures thereof which exhibits sufficient
binding specificity to a desired epitope or a sequence derived
therefrom. The antibody may also be a chimeric antibody.
The antibody may be derivatized by the attachment of one or
more chemical, peptide, or polypeptide moieties known in the
art. The antibody may be conjugated with a chemical moiety.

As used herein, “apoptosis” refers to a form of cell death
that includes progressive contraction of cell volume with the
preservation of the integrity of cytoplasmic organelles; con-
densation of chromatin (i.e., nuclear condensation), as
viewed by light or electron microscopy; and/or DNA cleav-
age into nucleosome-sized fragments, as determined by cen-
trifuged sedimentation assays. Cell death occurs when the
membrane integrity of the cell is lost (e.g., membrane
blebbing) with engulfment of intact cell fragments (“apop-
totic bodies™) by phagocytic cells.

As used herein, the term “cancer” means any malignant
growth or tumor caused by abnormal and uncontrolled cell
division; it may spread to other parts of the body through the
lymphatic system or the blood stream.

As used herein, the term “cancer treatment” means any
treatment for cancer known in the art including, but not lim-
ited to, chemotherapy and radiation therapy.
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As used herein, the term “combination with”” when used to
describe administration of an agent that induces NF-kB activ-
ity and an additional treatment means that the agent may be
administered prior to, together with, after, or metronomically
with the additional treatment. The term “together with,”
“simultaneous” or “simultaneously” as used herein, means
that the additional treatment and the agent of this invention
are administered within 48 hours, preferably 24 hours, more
preferably 12 hours, yet more preferably 6 hours, and most
preferably 3 hours or less, of each other. The term “metro-
nomically” as used herein means the administration of the
agent at times different from the additional treatment and at
certain frequency relative to repeat administration and/or the
additional treatment.

The agent may be administered at any point prior to the
additional treatment including, but not limited to, about 48 hr,
46 hr, 44 hr, 42 hr, 40 hr, 38 hr, 36 hr, 34 hr, 32 hr, 30 hr, 28 hr,
26 hr, 24 hr, 22 hr, 20 hr, 18 hr, 16 hr, 14 hr, 12 hr, 10 hr, 8 hr,
6 hr, 4 hr, 3 hr, 2 hr, or 1 hr prior to the additional treatment.
The agent may be administered at any point after the addi-
tional treatment including, but not limited to, about 1 hr, 2 hr,
3 hr, 4 hr, 6 hr, 8 hr, 10 hr, 12 hr, 14 hr, 16 hr, 18 hr, 20 hr, 22
hr, 24 hr, 26 hr, 28 hr, 30 hr, 32 hr, 34 hr, 36 hr, 38 hr, 40 hr, 42
hr, 44 hr, 46 hr, or 48 hr after exposure.

As used herein, the term “derivative”, when used in the
context of a peptide or polypeptide, means a peptide or
polypeptide different other than in primary structure (amino
acids and amino acid analogs). By way of illustration, deriva-
tives may differ by being glycosylated, one form of post-
translational modification. For example, peptides or polypep-
tides may exhibit glycosylation patterns due to expression in
heterologous systems. If at least one biological activity is
retained, then these peptides or polypeptides are derivatives
according to the invention. Other derivatives include, but are
not limited to, fusion peptides or fusion polypeptides having
a covalently modified N- or C-terminus, PEGylated peptides
or polypeptides, peptides or polypeptides associated with
lipid moieties, alkylated peptides or polypeptides, peptides or
polypeptides linked via an amino acid side-chain functional
group to other peptides, polypeptides or chemicals, and addi-
tional modifications as would be understood in the art.

As used herein, the term “fragment”, when used in the
context of a peptide or polypeptide, means a portion of a
reference peptide or polypeptide.

As used herein, the term “homolog”, when used in the
context of a peptide or polypeptide, means a peptide or
polypeptide sharing a common evolutionary ancestor.

As used herein, the term “treat” or “treating” when refer-
ring to protection of a mammal from a condition, means
preventing, suppressing, repressing, or eliminating the con-
dition. Preventing the condition involves administering a
composition of this invention to a mammal prior to onset of
the condition. Suppressing the condition involves administer-
ing a composition of this invention to a mammal after induc-
tion of the condition but before its clinical appearance.
Repressing the condition involves administering a composi-
tion of this invention to a mammal after clinical appearance of
the condition such that the condition is reduced or main-
tained. Elimination the condition involves administering a
composition of this invention to a mammal after clinical
appearance of the condition such that the mammal no longer
suffers the condition.

As used herein, the term “tumor cell” means any cell asso-
ciated with a cancer.

As used herein, the term “variant”, when used in the con-
text of a peptide or polypeptide, means a peptide or polypep-
tide that differs in amino acid sequence by the insertion,
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deletion, or conservative substitution of amino acids, but
retain at least one biological activity. Representative
examples of “biological activity” include, but are not limited
to, the ability to bind to TLRS and to be bound by a specific
antibody. A conservative substitution of an amino acid, i.e.,
replacing an amino acid with a different amino acid of similar
properties (e.g., hydrophilicity, degree and distribution of
charged regions) is recognized in the art as typically involving
a minor change. These minor changes can be identified, in
part, by considering the hydropathic index of amino acids, as
understood in the art. Kyte et al., J. Mol. Biol. 157:105-132
(1982). The hydropathic index of an amino acid is based on a
consideration of its hydrophobicity and charge. It is known in
the art that amino acids of similar hydropathic indexes can be
substituted and still retain protein function. In one aspect,
amino acids having hydropathic indexes of +2 are substituted.
The hydrophilicity of amino acids can also be used to reveal
substitutions that would result in proteins retaining biological
function. A consideration of the hydrophilicity of amino acids
in the context of a peptide permits calculation of the greatest
local average hydrophilicity of that peptide, a useful measure
that has been reported to correlate well with antigenicity and
immunogenicity. U.S. Pat. No. 4,554,101, incorporated
herein by reference. Substitution of amino acids having simi-
lar hydrophilicity values can result in peptides retaining bio-
logical activity, for example immunogenicity, as is under-
stood in the art. In one aspect, substitutions are performed
with amino acids having hydrophilicity values within +2 of
each other. Both the hyrophobicity index and the hydrophi-
licity value of amino acids are influenced by the particular
side chain of that amino acid. Consistent with that observa-
tion, amino acid substitutions that are compatible with bio-
logical function are understood to depend on the relative
similarity of the amino acids, and particularly the side chains
of those amino acids, as revealed by the hydrophobicity,
hydrophilicity, charge, size, and other properties.

2. Methods of Treatment

a. Constitutively Active NF-kB Tumor

This invention relates to a method of treating a mammal
suffering from a constitutively active NF-kB cancer compris-
ing administering to the mammal a composition comprising a
therapeutically effective amount of an agent that induces
NF-kB activity. The agent that induces NF-kB activity may
be administered in combination with a cancer treatment, such
as chemotherapy and radiation therapy.

The cancer treatment may comprise administration of a
cytotoxic agent or cytostatic agent, or combination thereof.
Cytotoxic agents prevent cancer cells from multiplying by:
(1) interfering with the cell’s ability to replicate DNA and (2)
inducing cell death and/or apoptosis in the cancer cells. Cyto-
static agents act via modulating, interfering or inhibiting the
processes of cellular signal transduction which regulate cell
proliferation and sometimes at low continuous levels.

Classes of compounds that may be used as cytotoxic agents
include, but are not limited to, the following: alkylating
agents (including, without limitation, nitrogen mustards, eth-
ylenimine derivatives, alkyl sulfonates, nitrosoureas and tria-
zenes): uracil mustard, chlormethine, cyclophosphamide
(Cytoxan®), ifosfamide, melphalan, chlorambucil, pipobro-
man, triethylene-melamine, triethylenethiophosphoramine,
busulfan, carmustine, lomustine, streptozocin, dacarbazine,
and temozolomide; antimetabolites (including, without limi-
tation, folic acid antagonists, pyrimidine analogs, purine ana-
logs and adenosine deaminase inhibitors): methotrexate,
S-fluorouracil, floxuridine, cytarabine, 6-mercaptopurine,
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6-thioguanine, fludarabine phosphate, pentostatine, and gem-
citabine; natural products and their derivatives (for example,
vinca alkaloids, antitumor antibiotics, enzymes, lymphokines
and epipodophyllotoxins): vinblastine, vincristine, vin-
desine, bleomycin, dactinomycin, daunorubicin, doxorubi-
cin, epirubicin, idarubicin, ara-c, paclitaxel (paclitaxel is
commercially available as Taxol®), mithramycin, deoxyco-
formycin, mitomycin-c, 1-asparaginase, interferons (prefer-
ably IFN-a), etoposide, and teniposide. Other proliferative
cytotoxic agents are navelbene, CPT-11, anastrazole, letra-
zole, capecitabine, reloxafine, cyclophosphamide, ifosamide,
and droloxafine.

Microtubule affecting agents interfere with cellular mitosis
and are well known in the art for their cytotoxic activity.
Microtubule affecting agents useful in the invention include,
but are not limited to, allocolchicine (NSC 406042), hali-
chondrin B (NSC 609395), colchicine (NSC 757), colchicine
derivatives (e.g., NSC 33410), dolastatin 10 (NSC 376128),
maytansine (NSC 153858), rhizoxin (NSC 332598), pacli-
taxel (Taxol®, NSC 125973), Taxol® derivatives (e.g.,
derivatives (e.g., NSC 608832), thiocolchicine (NSC
361792), trityl cysteine (NSC 83265), vinblastine sulfate
(NSC 49842), vincristine sulfate (NSC 67574), natural and
synthetic epothilones including but not limited to epothilone
A, epothilone B, and discodermolide (see Service, (1996)
Science, 274:2009) estramustine, nocodazole, MAP4, and
the like. Examples of such agents are also described in Bulin-
ski (1997) J. Cell Sci. 110:3055 3064; Panda (1997) Proc.
Natl. Acad. Sci. USA 94:10560-10564; Muhlradt (1997)
Cancer Res. 57:3344-3346; Nicolaou (1997) Nature
387:268-272; Vasquez (1997) Mol. Biol. Cell. 8:973-985;
and Panda (1996) J. Biol. Chem 271:29807-29812.

Also suitable are cytotoxic agents such as epidophyllo-
toxin; an antineoplastic enzyme; a topoisomerase inhibitor;
procarbazine; mitoxantrone; platinum coordination com-
plexes such as cis-platin and carboplatin; biological response
modifiers; growth inhibitors; antihormonal therapeutic
agents; leucovorin; tegafur; and haematopoietic growth fac-
tors.

Cytostatic agents that may be used include, but are not
limited to, hormones and steroids (including synthetic ana-
logs): 17a-ethinylestradiol, diethylstilbestrol, testosterone,
prednisone, fluoxymesterone, dromostanolone propionate,
testolactone, megestrolacetate, methylprednisolone, methyl-
testosterone, prednisolone, triamcinolone, hlorotrianisene,
hydroxyprogesterone, aminoglutethimide, estramustine,
medroxyprogesteroneacetate, leuprolide, flutamide,
toremifene, zoladex.

Other cytostatic agents are antiangiogenics such as matrix
metalloproteinase inhibitors, and other VEGF inhibitors,
such as anti-VEGF antibodies and small molecules such as
7D6474 and SU6668 are also included. Anti-Her2 antibodies
from Genetech may also be utilized. A suitable EGFR inhibi-
tor is EKB-569 (an irreversible inhibitor). Also included are
Imclone antibody C225 immunospecific for the EGFR, and
src inhibitors.

Also suitable for use as an cytostatic agent is Casodex®
(bicalutamide, Astra Zeneca) which renders androgen-depen-
dent carcinomas non-proliferative. Yet another example of a
cytostatic agent is the antiestrogen Tamoxifen® which inhib-
its the proliferation or growth of estrogen dependent breast
cancer. Inhibitors of the transduction of cellular proliferative
signals are cytostatic agents. Representative examples
include epidermal growth factor inhibitors, Her-2 inhibitors,
MEK-1 kinase inhibitors, MAPK kinase inhibitors, PI3
inhibitors, Src kinase inhibitors, and PDGF inhibitors.
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A variety of cancers may be treated according to this inven-
tion including, but not limited to, the following: carcinoma
including that of the bladder (including accelerated and meta-
static bladder cancer), breast, colon (including colorectal can-
cer), kidney, liver, lung (including small and non-small cell
lung cancer and lung adenocarcinoma), ovary, prostate, tes-
tes, genitourinary tract, lymphatic system, rectum, larynx,
pancreas (including exocrine pancreatic carcinoma), esopha-
gus, stomach, gall bladder, cervix, thyroid, and skin (includ-
ing squamous cell carcinoma); hematopoietic tumors of lym-
phoid lineage including leukemia, acute lymphocytic
leukemia, acute lymphoblastic leukemia, B-cell lymphoma,
T-cell lymphoma, Hodgkins lymphoma, non-Hodgkins lym-
phoma, hairy cell lymphoma, histiocytic lymphoma, and Bur-
ketts lymphoma; hematopoietic tumors of myeloid lineage
including acute and chronic myelogenous leukemias, myelo-
dysplastic syndrome, myeloid leukemia, and promyelocytic
leukemia; tumors of the central and peripheral nervous sys-
tem including astrocytoma, neuroblastoma, glioma, and
schwannomas; tumors of mesenchymal origin including fib-
rosarcoma, rhabdomyoscarcoma, and osteosarcoma; and
other tumors including melanoma, xenoderma pigmentosum,
keratoactanthoma, seminoma, thyroid follicular cancer, tera-
tocarcinoma, and cancers of the gastrointestinal tract or the
abdominopelvic cavity.

b. Treatment of Side Effects from Cancer Treatment

This invention also relates to a method of treating a mam-
mal suffering from damage to normal tissue attributable to
treatment of a constitutively active NF-kB cancer, comprising
administering to the mammal a composition comprising a
therapeutically effective amount of an agent that induces
NF-kB activity. The agent that induces NF-kB activity may
be administered in combination with a cancer treatment
described above.

¢. Modulation of Cell Aging

This invention also relates to a method of modulating cell
aging in amammal, comprising administering to the mammal
a therapeutically effective amount of an agent that induces
NF-kB activity. The agent that induces NF-kB activity may
be administered in combination with other treatments.

d. Treatment of Stress

This invention also relates to a method of treating a mam-
mal suffering from damage to normal tissue attributable to
stress, comprising administering to the mammal a composi-
tion comprising a therapeutically effective amount of an
agent that induces NF-kB activity. The agent that induces
NF-kB activity may be administered in combination with
other treatments. The stress may be attributable to any source
including, but not limited to, radiation, wounding, poisoning,
infection, and temperature shock.

e. Radiation

This invention is also related to the protection of cells from
the effects of exposure to radiation. Injury and death of nor-
mal cells from ionizing radiation is a combination of direct
radiation-induced damage to the exposed cells and an active
genetically programmed cell reaction to radiation-induced
stress resulting in suicidal death or apoptosis. Apoptosis plays
a key role in massive cell loss occurring in several radiosen-
sitive organs (i.e., hematopoietic and immune systems, epi-
thelium of digestive tract, etc.), the failure of which deter-
mines general radiosensitivity of the organism.

Exposure to ionizing radiation (IR) may be short- or long-
term, it may be applied as a single or multiple doses, to the
whole body or locally. Thus, nuclear accidents or military
attacks may involve exposure to a single high dose of whole
body irradiation (sometimes followed by a long-term poison-
ing with radioactive isotopes). The same is true (with strict
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control of the applied dose) for pretreatment of patients for
bone marrow transplantation when it is necessary to prepare
hematopoietic organs for donor’s bone marrow by “cleaning”
them from the host blood precursors. Cancer treatment may
involve multiple doses of local irradiation that greatly
exceeds lethal dose if it were applied as a total body irradia-
tion. Poisoning or treatment with radioactive isotopes results
in a long-term local exposure to radiation of targeted organs
(e.g., thyroid gland in the case of inhalation of 1251). Finally,
there are many physical forms of ionizing radiation differing
significantly in the severity of biological effects.

At the molecular and cellular level, radiation particles are
able to produce breakage and cross-linking in the DNA, pro-
teins, cell membranes and other macromolecular structures.
Ionizing radiation also induces the secondary damage to the
cellular components by giving rise to the free radicals and
reactive oxygen species (ROS). Multiple repair systems
counteract this damage, such as several DNA repair pathways
that restore the integrity and fidelity of the DNA, and antioxi-
dant chemicals and enzymes that scavenge the free radicals
and ROS and reduce the oxidized proteins and lipids. Cellular
checkpoint systems detect the DNA defects and delay cell
cycle progression until damage is repaired or decision to
commit cell to growth arrest or programmed cell death (apo-
ptosis) is reached

Radiation can cause damage to mammalian organism rang-
ing from mild mutagenic and carcinogenic effects of low
doses to almost instant killing by high doses. Overall radi-
osensitivity of the organism is determined by pathological
alterations developed in several sensitive tissues that include
hematopoietic system, reproductive system and different epi-
thelia with high rate of cell turnover.

The acute pathological outcome of gamma irradiation
leading to death is different for different doses and is deter-
mined by the failure of certain organs that define the threshold
of the organism’s sensitivity to each particular dose. Thus,
lethality at lower doses occurs from bone marrow aplasia,
while moderate doses kill faster by inducing gastrointestinal
(GI) syndrome. Very high doses of radiation can cause almost
instant death eliciting neuronal degeneration.

Organisms that survive a period of acute toxicity of radia-
tion can suffer from long-term remote consequences that
include radiation-induced carcinogenesis and fibrosis devel-
oping in exposed organs (e.g., kidney, liver or lungs) months
and years after irradiation.

Cellular DNA is the major target of IR causing a variety of
types of DNA damage (genotoxic stress) by direct and indi-
rect (free radical-based) mechanisms. All organisms maintain
DNA repair system capable of effective recovery of radiation-
damaged DNA; however, errors in the DNA repair process
may lead to mutations.

Tumors are generally more sensitive to gamma radiation
and can be treated with multiple local doses that cause rela-
tively low damage to normal tissue. Nevertheless, in some
instances, damage of normal tissues is a limiting factor in
application of gamma radiation for cancer treatment. The use
of gamma-irradiation during cancer therapy by conventional,
three-dimensional conformal or even more focused Beam-
Cath delivery has also dose-limiting toxicities caused by
cumulative effect of irradiation and inducing the damage of
the stem cells of rapidly renewing normal tissues, such as
bone marrow and gastrointestinal (GI) tract.

At high doses, radiation-induced lethality is associated
with so-called hematopoietic and gastrointestinal radiation
syndromes. Hematopoietic syndrome is characterized by loss
ot hematopoietic cells and their progenitors making it impos-
sible to regenerate blood and lymphoid system. The death
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usually occurs as a consequence of infection (result of immu-
nosuppression), hemorrhage and/or anemia. GI syndrome is
caused by massive cell death in the intestinal epithelium,
predominantly in the small intestine, followed by disintegra-
tion of intestinal wall and death from bacteriemia and sepsis.
Hematopoietic syndrome usually prevails at the lower doses
of radiation and leads to a more delayed death than GI syn-
drome.

In the past, radioprotectants were typically antioxidants—
both synthetic and natural. More recently, cytokines and
growth factors have been added to the list of radioprotectants.
The mechanism of their radioprotection is considered to be a
result of a facilitating effect on regeneration of sensitive tis-
sues. There is no clear functional distinction between both
groups of radioprotectants, however, since some cytokines
induce the expression of cellular antioxidant proteins, such as
manganese superoxide dismutase (MnSOD) and metallothio-
nein.

The measure of protection for a particular agent is
expressed by dose modification factor (DMF or DRF). DMF
is determined by irradiating the radioprotector treated subject
and untreated control subjects with a range of radiation doses
and then comparing the survival or some other endpoints.
DMF is commonly calculated for 30-day survival (LD50/30
drug-treated divided by LD50/30 vehicle-treated) and quan-
tifies the protection of the hematopoietic system. In order to
estimate gastrointestinal system protection, L.LD50 and DMF
are calculated for 6- or 7-day survival. DMF values provided
herein are 30-day unless indicated otherwise.

As shown below, inducers of NF-kKB possess strong pro-
survival activity at the cellular level and on the organism as a
whole. In response to super-lethal doses of radiation, inducers
of NF-«xB inhibit both gastrointestinal and hematopoietic
syndromes, which are the major causes of death from acute
radiation exposure. As aresult of these properties, inducers of
NF-kB may be used to treat the effects of natural radiation
events and nuclear accidents. Moreover, since inducers of
NF-kB acts through mechanisms different from all presently
known radioprotectants, they can be used in combination
with other radioprotectants, thereby, dramatically increasing
the scale of protection from ionizing radiation.

As opposed to conventional radioprotective agents (e.g.,
scavengers of free radicals), inducers of NF-kB activity may
not reduce primary radiation-mediated damage but may act
against secondary events involving active cell reaction to
primary damage, therefore complementing the existing lines
of defense. Pifithrin-alpha, a pharmacological inhibitor of
p53 (a key mediator of radiation response in mammalian
cells), is an example of this new class of radioprotectants.
However, the activity of p53 inhibitors is limited to protection
of the hematopoietic system and has no protective effect in
digestive tract (gastrointestinal syndrome), therefore, reduc-
ing therapeutic value of these compounds. Anti-apoptotic
pharmaceuticals with broader range of activity are desper-
ately needed.

Inducers of NF-kB may be used as a radioprotective agent
to extend the range of tolerable radiation doses by increasing
radioresistance beyond the levels achievable by currently
available measures (shielding and application of existing bio-
protective agents) and drastically increase the chances of
survival, for example, in case of onboard nuclear accidents or
large-scale solar particle events. With an approximate DMF
(30-day survival) greater than 1.5, the NF-«xB inducer flagel-
lin is more effective than any currently reported natural com-
pound.

Inducers of NF-kB may be also useful for treating irre-
placeable cell loss caused by low-dose irradiation, for
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example, in the central nervous system and reproductive
organs. Inducers of NF-kB may also be used during cancer
chemotherapy to treat the side effects associated with chemo-
therapy, including alopecia.

In one embodiment, a mammal is treated for exposure to
radiation, comprising administering to the mammal a com-
position comprising a therapeutically effective amount of a
composition comprising an inducer of NF-kB. The composi-
tion comprising an inducer of NF-kB may be administered in
combination with one or more radioprotectants. The one or
more radioprotectants may be any agent that treats the effects
of radiation exposure including, but not limited to, antioxi-
dants, free radical scavengers and cytokines.

Inducers of NF-kB may inhibit radiation-induced pro-
grammed cell death in response to damage in DNA and other
cellular structures; however, inducers of NF-kB may not deal
with damage at the cellular level and may not prevent muta-
tions. Free radicals and reactive oxygen species (ROS) are the
major cause of mutations and other intracellular damage.
Antioxidants and free radical scavengers are effective at pre-
venting damage by free radicals. The combination of an
inducer of NF-kB and an antioxidant or free radical scavenger
may result in less extensive injury, higher survival, and
improved health for exposure. Antioxidants and free radical
scavengers that may be used in the practice of the invention
include, but are not limited to, thiols, such as cysteine, cys-
teamine, glutathione and bilirubin; amifostine (WR-2721);
vitamin A; vitamin C; vitamin E; and flavonoids such as
orientin and vicenin derived from Indian holy basil (Ocimum
sanctum).

Inducers of NF-kB may also be administered in combina-
tion with a number of cytokines and growth factors that confer
radioprotection by replenishing and/or protecting the radi-
osensitive stem cell populations. Radioprotection with mini-
mal side effects may be achieved by the use of stem cell factor
(SCF, c-kit ligand), F1t-3 ligand, and interleukin-1 fragment
IL-1b-rd. Protection may be achieved through induction of
proliferation of stem cells (all mentioned cytokines), and
prevention of their apoptosis (SCF). The treatment allows
accumulation of leukocytes and their precursors prior to irra-
diation thus enabling quicker reconstitution of the immune
system after irradiation. SCF efficiently rescues lethally irra-
diated mice with DMF in the range of 1.3-1.35 and is also
effective against gastrointestinal syndrome. F1t-3 ligand also
provides strong protection in mice (70-80% 30-day survival
at LD100/30, equivalent to DMF>1.2) and rabbits.

In addition, combinations of cytokines may provide
enhanced radioprotection, such as: TPO combined with inter-
leukin 4 (IL.-4) and/or interleukin 11 (IL-11); GM-CSF com-
bined with IL.-3; G-CSF combined with F1t-3 ligand; 4F com-
bination: SCF, FIt-3 ligand, TPO and IL-3; and S5F
combination: 4F with addition of SDF-1.

In addition, gastrointestinal radioprotectors may be used,
including transforming growth factor beta3 (TGFb3), inter-
leukin 11 (IL-11), and mentioned keratinocyte growth factor
(KGF). While these radioprotectors also protect the intestine,
they are likely to synergize with flagellin or flagellin related
polypeptides since the results below show that flagellin and
flagellin related polypeptides protect endothelium, while
these gastrointestinal radioprotectors protect epithelium of
Gl tract.

Several factors, while not cytokines by nature, stimulate
the proliferation of immunocytes and may be used in combi-
nation with inducers of NF-kB. For example, 5-AED (5-an-
drostenediol) is a steroid that stimulates the expression of
cytokines and increases resistance to bacterial and viral infec-
tions. A subcutaneous injection of 5-AED in mice 24 h before
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irradiation improved survival with DMF=1.26. Synthetic
compounds, such as ammonium tri-chloro(dioxoethylene-O,
O'-)tellurate (AS-101), may also be used to induce secretion
of numerous cytokines and for combination with inducers of
NF-kB. Additional radioprotectors include, growth hormone
(GH), thrombopoietin (TPO), interleukin 3 (IL-3), granulo-
cyte-macrophage colony-stimulating factor (GM-CSF),
granulocyte colony-stimulating factor (G-CSF), and stromal
derived factor-1 (SDF-1).

Growth factors and cytokines may also be used to provide
protection against gastrointestinal syndrome. Keratinocyte
growth factor (KGF) promotes proliferation and differentia-
tion in the intestinal mucosa, and increases the post-irradia-
tion cell survival in the intestinal crypts. Hematopoietic
cytokine and radioprotectant SCF may also increase intesti-
nal stem cell survival and associated short-term organism
survival.

Inducers of NF-kB may offer protection against both gas-
trointestinal (GI) and hematopoietic syndromes. Since mice
exposed to 15 Gy of whole-body lethal irradiation die mostly
from GI syndrome, a composition comprising an inducer of
NF-kB and one or more inhibitors of GI syndrome may be
more effective. Inhibitors of GI syndrome that may be used in
the practice of the invention include, but are not limited to,
cytokines such as SCF and KGF.

The composition comprising an inducer of NF-kB may be
administered at any point prior to exposure to radiation
including, but not limited to, about 48 hr, 46 hr, 44 hr, 42 hr,
40 hr, 38 hr, 36 hr, 34 hr, 32 hr, 30 hr, 28 hr, 26 hr, 24 hr, 22 hr,
20 hr, 18 hr, 16 hr, 14 hr, 12 hr, 10 hr, 8 hr, 6 hr, 4 hr, 3 hr, 2 hr,
or 1 hr prior to exposure. The composition comprising an
inducer of NF-kB may be administered at any point after
exposure to radiation including, but not limited to, about 1 hr,
2 hr,3 hr, 4 hr, 6 hr, 8 hr, 10 hr, 12 hr, 14 hr, 16 hr, 18 hr, 20 hr,
22 hr, 24 hr, 26 hr, 28 hr, 30 hr, 32 hr, 34 hr, 36 hr, 38 hr, 40 hr,
42 hr, 44 hr, 46 hr, or 48 hr after exposure to radiation.

f. Sepsis

This invention also relates to a method of preventing sepsis
in a mammal comprising administering to the mammal a
composition comprising a therapeutically effective amount of
an agent that induces NF-kB activity. The agent that induces
NF-kB activity may be administered in combination with
other treatments.

Viral or bacterial infections may stimulate the innate
immune system through Toll-like receptor (TLR) ligands.
Macrophages may be protected and/or stimulated by flagellin
and flagellin related polypeptides due to the presence of
TLRS on their surface. For example, a crucial step in the
development of an anthrax infection is death of macrophages
killed from within by B. anthracis. Protection of intestinal
endothelium against various stresses using flagellin and
flagellin related polypeptides may prevent GI cell death and
also may prevent penetration of the GI wall by infectious
agent, thereby preventing GI bleeding caused by infections
such as Ebola. Other hemorrhagic viral infections may also be
prevented by rescue of endothelium and gastrointestinal epi-
thelium.

3. Agent

This invention also relates to an agent that induces NF-kB
activity. The agent may be an artificially synthesized com-
pound or a naturally occurring compound. The agent may be
alow molecular weight compound, polypeptide or peptide, or
a fragment, analog, homolog, variant or derivative thereof.

The agent may also be an NF-kB inducing cytokine includ-
ing, but not limited to, IL.2, IL6, TNF and TGFf. The agent
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may also be a prostaglandin. The agent may also be a growth
factor including, but not limited to, KGF and PDGF. The
agent may also be an antibody that induces NF-kB activity.

a. Flagellin

In one embodiment, the agent that induces NF-kB activity
is flagellin. As shown in the Examples below, flagellin and
flagellin related polypeptides possess strong pro-survival
activity at the cellular level and for the organism as a whole.
Interestingly, flagellin also stimulates natural killer (NK)
cells and T-lymphocytes, which are the major components of
anti-tumor immunity (Tsujimoto H, et. al., J Leukoc Biol.
2005 October; 78(4):888-97; Caron G., et. al., J Immunol.
2005 Aug. 1;175(3):1551-7; Honko A N & Mizel S B, Immu-
nol Res. 2005; 33(1):83-101). As a result, flagellin may be
used as a radioprotectant in cancer treatments.

The present invention is also related to flagellin related
polypeptides, such as those polypeptides described herein. As
used herein, the term “flagellin™ is intended to mean a flagel-
lin or flagellin-related polypeptide from any source, including
a variety of Gram-positive and Gram-negative bacterial spe-
cies. The amino acid sequences of flagellin from 23 bacterial
species are depicted in FIG. 7 of U.S. Patent Publication No.
2003/0044429, the contents of which are incorporated herein
by reference. The nucleotide sequences encoding the flagellin
polypeptides listed in FIG. 7 of U.S. 2003/0044429 are pub-
lically available at sources including the NCBI Genbank data-
base.

Flagellin is the major component of bacterial flagellum.
Flagellin is composed of three domains (FIG. 9). Domain 1
(D1) and domain 2 (D2) are discontinuous and are formed
when residues in the amino terminus and carboxy terminus
are juxtaposed by the formation of a hairpin structure. The
amino and carboxy terminus comprising the D1 and D2
domains is most conserved, whereas the middle hypervari-
able domain (D3) is highly variable. Studies with a recombi-
nant protein containing the amino D1 and D2 and carboxyl
D1 and D2 separated by an Escherichia coli hinge (ND1-2/
ECH/CD2) indicate that D1 and D2 are bioactive when
coupled to an ECH element. This chimera, but not the hinge
alone, induced I, B, degradation, NF-kB activation, and NO
and IL-8 production in two intestinal epithelial cell lines. The
non-conserved D3 domain is on the surface of the flagellar
filament and contains the major antigenic epitopes. The
potent proinflammatory activity of flagellin may reside in the
highly conserved N and C D1 and D2 regions.

Flagellin induces NF-kB activity by binding to Toll-like
receptor 5 (TLRS). The TLR family is composed of at least 10
members and is essential in innate immune defense against
pathogens. The innate immune system recognizes pathogen-
associated molecular patterns (PAMPs) that are conserved on
microbial pathogens. TLR may recognize a conserved struc-
ture that is particular to bacterial flagellin. The conserved
structure may be comprised of a large group of residues that
are somewhat permissive to variation in amino acid content.
Smith et al., Nat Immunol. 4:1247-53 (2003) have identified
13 conserved amino acids in flagellin that are part of the
conserved structure recognized by TLRS. The 13 conserved
amino acids of flagellin important for TLRS activity are
shown in FIG. 24.

Ina preferred embodiment, the flagellin is from a species of
Salmonella, a representative example of which is S. dublin
(encoded by GenBank Accession Number M84972) (SEQ ID
NO: 1). In another preferred embodiment, the flagellin
related-polypeptide is a fragment, variant, analog, homolog,
or derivative of SEQ ID NO: 1, or combination thereof, that
binds to TLRS and induces TLRS-mediated activity, such as
activation of NF-kB activity. A fragment, variant, analog,
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homolog, or derivative of flagellin may be obtained by ratio-
nal-based design based on the domain structure of Flagellin
and the conserved structure recognized by TLRS.

In a more preferred embodiment, the fragment, variant,
analog, homolog, or derivative of SEQ ID NO: 1, or combi-
nation thereof, comprises at least 10, 11, 12, or 13 of the 13
conserved amino acids shown in FIG. 24 (positions 89, 90,
91, 95, 98, 101, 115, 422, 423, 426, 431, 436 and 452). In
another more preferred embodiment, the amino- and car-
boxy-terminus of the fragment, variant, analog, homolog, or
derivative of SEQ ID NO: 1, or combination thereof, is at least
30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, 95%, 97%, 98%, or 99% identical to amino
acids 1-174 and 418-505 of SEQ ID NO: 1. FIG. 26 lists the
percentage identity of the amino- and carboxy-terminus of
flagellin with known TLR-5 stimulating activity, as compared
to SEQIDNO: 1.

Flagellin homologs may be a flagellin polypeptide from
any Gram-positive or Gram-negative bacterial species includ-
ing, but not limited to, the flagellin polypeptides disclosed in
U.S. Pat. Pub. 2003/000044429, the contents of which are
incorporated herein, and the flagellin peptides corresponding
to the Accession numbers listed in the BLAST results shown
in FIGS. 25A-D. Also contemplated, are fragments, variants,
analogs and derivatives of flagellin homologs.

Flagellin fragments may be portions of a flagellin polypep-
tide that stimulate TLRS5 activity. Numerous deletional
mutants of flagellin have been made that retain at least some
TLRS stimulating activity. In addition to the deletional
mutants disclosed in the Examples herein, representative
deletional mutants include translation of GenBank Accession
number D13689 missing amino acids 185-306 or 444-492,
and translation of GenBank Accession number M84973 miss-
ing amino acids 179-415. Also contemplated, are homologs,
variants, analogs and derivatives of flagellin fragments.

Flagellin variants include flagellin polypeptides with trans-
poson insertions and changes to the variable D3 domain. The
D3 domain may be substituted in part, or in whole, with a
hinge or linker polypeptide that allows the D1 and D2
domains to properly fold such that the variant stimulates
TLRS activity. Representative examples of variant hinge ele-
ments may be found in the . coli MukB protein and SEQ ID
NOS: 3 and 4. Also contemplated, are fragments, homologs,
analogs and derivatives of flagellin variants.

4. Composition

This invention also relates to a composition comprising a
therapeutically effective amount of an inducer of NF-kB. The
composition may be a pharmaceutical composition, which
may be produced using methods well known in the art. As
described above, the composition comprising an inducer of
NF-kB may be administered to a mammal for the treatment of
conditions associated with apoptosis including, but not lim-
ited to, exposure to radiation, side effect from cancer treat-
ments, stress and cell aging. The composition may also com-
prise additional agents including, but not limited to, a
radioprotectant or a chemotherapeutic drug.

a. Administration

Compositions of this invention may be administered in any
manner including, but not limited to, orally, parenterally,
sublingually, transdermally, rectally, transmucosally, topi-
cally, via inhalation, via buccal administration, intrapleurally,
or combinations thereof. Parenteral administration includes,
but is not limited to, intravenous, intraarterial, intraperitoneal,
subcutaneous, intramuscular, intrathecal, and intraarticular.
Transmucosally administration includes, but is not limited to
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intranasal. For veterinary use, the composition may be admin-
istered as a suitably acceptable formulation in accordance
with normal veterinary practice. The veterinarian can readily
determine the dosing regimen and route of administration that
is most appropriate for a particular animal.

The composition may be administered prior to, after or
simultaneously with a stress that triggers apoptosis, or acom-
bination thereof. The composition may be administered from
about 1 hour to about 48 hours prior to or after exposure to a
stress that triggers apoptosis.

b. Formulation

Compositions of this invention may be in the form of
tablets or lozenges formulated in a conventional manner. For
example, tablets and capsules for oral administration may
contain conventional excipients including, but not limited to,
binding agents, fillers, lubricants, disintegrants and wetting
agents. Binding agents include, but are not limited to, syrup,
accacia, gelatin, sorbitol, tragacanth, mucilage of starch and
polyvinylpyrrolidone. Fillers include, but are not limited to,
lactose, sugar, microcrystalline cellulose, maizestarch, cal-
cium phosphate, and sorbitol. Lubricants include, but are not
limited to, magnesium stearate, stearic acid, talc, polyethyl-
ene glycol, and silica. Disintegrants include, but are not lim-
ited to, potato starch and sodium starch glycollate. Wetting
agents include, but are not limited to, sodium lauryl sulfate).
Tablets may be coated according to methods well known in
the art.

Compositions of this invention may also be liquid formu-
lations including, but not limited to, aqueous or oily suspen-
sions, solutions, emulsions, syrups, and elixirs. The compo-
sitions may also be formulated as a dry product for
constitution with water or other suitable vehicle before use.
Such liquid preparations may contain additives including, but
not limited to, suspending agents, emulsifying agents, non-
aqueous vehicles and preservatives. Suspending agent
include, but are not limited to, sorbitol syrup, methyl cellu-
lose, glucose/sugar syrup, gelatin, hydroxyethylcellulose,
carboxymethyl cellulose, aluminum stearate gel, and hydro-
genated edible fats. Emulsifying agents include, but are not
limited to, lecithin, sorbitan monooleate, and acacia. Non-
aqueous vehicles include, but are not limited to, edible oils,
almond oil, fractionated coconut oil, oily esters, propylene
glycol, and ethyl alcohol. Preservatives include, but are not
limited to, methyl or propyl p-hydroxybenzoate and sorbic
acid.

Compositions of this invention may also be formulated as
suppositories, which may contain suppository bases includ-
ing, but not limited to, cocoa butter or glycerides. Composi-
tions of this invention may also be formulated for inhalation,
which may be in a form including, but not limited to, a
solution, suspension, or emulsion that may be administered as
a dry powder or in the form of an aerosol using a propellant,
such as dichlorodifluoromethane or trichlorofluoromethane.
Compositions of this invention may also be formulated trans-
dermal formulations comprising aqueous or nonaqueous
vehicles including, but not limited to, creams, ointments,
lotions, pastes, medicated plaster, patch, or membrane.

Compositions of this invention may also be formulated for
parenteral administration including, but not limited to, by
injection or continuous infusion. Formulations for injection
may be in the form of suspensions, solutions, or emulsions in
oily or aqueous vehicles, and may contain formulation agents
including, but not limited to, suspending, stabilizing, and
dispersing agents. The composition may also be provided in a
powder form for reconstitution with a suitable vehicle includ-
ing, but not limited to, sterile, pyrogen-free water.
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Compositions of this invention may also be formulated as
a depot preparation, which may be administered by implan-
tation or by intramuscular injection. The compositions may
be formulated with suitable polymeric or hydrophobic mate-
rials (as an emulsion in an acceptable oil, for example), ion
exchange resins, or as sparingly soluble derivatives (as a
sparingly soluble salt, for example).

c. Dosage

A therapeutically effective amount of the agent required
for use in therapy varies with the nature of the condition being
treated, the length of time that induction of NF-kB activity is
desired, and the age and the condition of the patient, and is
ultimately determined by the attendant physician. In general,
however, doses employed for adult human treatment typically
are in the range of 0.001 mg/kg to about 200 mg/kg per day.
The dose may be about 1 pg/kg to about 100 pg/kg per day.
The desired dose may be conveniently administered in a
single dose, or as multiple doses administered at appropriate
intervals, for example as two, three, four or more subdoses per
day. Multiple doses often are desired, or required, because
NF-kB activity in normal cells may be decreased once the
agent is no longer administered.

The dosage of an inducer of NF-kB may be at any dosage
including, but not limited to, about 1 pg/kg, 25 ng/kg, 50
ng/kg, 75 ug/kg, 100 ug/kg, 125 png/kg, 150 ug/kg, 175 ng/kg,
200 pg/kg, 225 pg/kg, 250 ng/kg, 275 pg/kg, 300 ng/kg, 325
ng/’kg, 350 pg/kg, 375 pg/kg, 400 png/kg, 425 ng/kg, 450
ng/kg, 475 pg/kg, 500 pg/kg, 525 pg/kg, 550 pg/kg, 575
600 pg/kg, 625 pg/kg, 650 pg/kg, 675 ngkg, 700
725 ug/kg, 750 pg/kg, 775 ng/kg, 800 ng/kg, 825
850 pg/kg, 875 ug/kg, 900 pg/kg, 925 ng/kg, 950
ng/kg, 975 pg/kg or 1 mg/kg.

This invention has multiple aspects, illustrated by the fol-
lowing non-limiting examples.

EXAMPLE 1

P53 Deficiency Accelerated Development of GI
Syndrome in Mice

The primary cause of death from ionizing radiation (IR) of
mammals depends on the radiation dose. At doses of up to
9-10 Gy, mice die 12-20 days later, primarily from lethal bone
marrow depletion-hematopoietic (HP) syndrome. At this
dose, irradiated mice can be rescued from lethality by bone
marrow transplantation. Animals that receive >15 Gy die
between 7-12 days after treatment (before hematopoietic syn-
drome can kill them) from complications of damage to the
small intestine-gastrointestinal (GI) syndrome. In both cases
of HP and GI syndromes, lethal damage of tissues starts from
massive p53-dependent apoptosis. This observation allowed
us earlier to suggest that p53 could be a determinant of radia-
tion-induced death. Consistently, p53-deficient mice were
resistant to doses of radiation that kill through HP syndrome,
and lethality of wild type animals receiving 6-11 Gy of
gamma radiation could be reduced by temporary pharmaco-
logical inhibition of p53 by the small molecule p53 inhibitor
pifithrin-alpha (PFT) (Komarov et al 1999). Identification of
p53 as a factor sensitizing tissues to genotoxic stress was
further strengthened by demonstrating the p53 dependence of
hair loss (alopecia) occurring as a result of experimental
chemotherapy or radiation. Hence, based on previous obser-
vations, one would expect that p53 continues to play an
important role in development of lethal GI syndrome after
higher doses of IR. Surprisingly, p53-deficiency sensitizes
mice to higher doses of IR causing lethal gastro-intestinal
syndrome (FIG. 1). Continuous cell proliferation in the crypts
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of p53-deficient epithelium after IR correlates with acceler-
ated death of damaged cells of crypt and rapid destruction of
villi. p53 prolongs survival by inducing growth arrest in the
crypts of small intestine thereby preserving integrity of the
guts (FIG. 2). Thus, proapoptotic function of p53 promotes
hematopoietic syndrome while its growth arrest function
delays development of gastro-intestinal syndrome.

The dynamics of cell population in the small intestine have
been analyzed in great detail. Cell proliferation in the epithe-
lia of the gut is limited to the crypts where stem cells and early
proliferating progenitors are located. After a couple of cell
divisions, already differentiated descendants of crypt stem
cells move up the villi to be shed at the villar tip. In the small
intestine of the mouse, the entire “trip” of the cell (the prolif-
erative compartment to the tip of the villus) normally takes
between 3 and 5 days. Although reaction of the small intestine
to gamma radiation has been well examined at a pathomor-
phological level, it still remains unclear what is the exact
cause of GI lethality, including the primary event. Death may
occur as a direct consequence of the damage of epithelial
crypt cells and followed denudation of villi leading to fluid
and electrolyte imbalance, bacteremia and endotoxemia.
Besides inflammation and stromal responses, endothelial
dysfunctions seem to be the important factors contributing to
lethality. In summary, pharmacological suppression of p53
that was shown to be so effective as a method of protection
from IR-induced HP syndrome, is useless (if not detrimental)
against GI syndrome. Therefore, it is necessary to develop
alternative approaches to radioprotection of epithelium of
small intestine that will rely on another mechanism, such as,
for example, activation of NF-kB and subsequent inhibition
of cell death.

EXAMPLE 2

Flagellin Delays Mouse Death Caused by
IR-Induced GI Syndrome

Whole body irradiation of mice with 15 Gy gamma radia-
tion caused death within 8 days from GI syndrome providing
aconventional model of radiation induced damage of Gl tract.
To test whether flagellin was capable of protecting GI epithe-
lium from IR, we tested the effect of i.v.-injected flagellin on
the dynamics of mouse lethality after 15 Gy of radiation. We
used a range of flagellin doses, all of which were significantly
lower than the highest tolerable dose known from literature
(300 pg/mouse). Irradiation was done 4 hours post treatment.
The results of a representative experiment are shown in FIG.
4. As expected, control irradiated mice (that received PBS
i.v.) died between 5 and 8 days post-treatment. Animals that
received flagellin lived significantly longer; the extension of
animal survival correlated with the dose of flagellin. Patho-
morphological analysis of the small intestine on day 7 after
irradiation revealed dramatic differences between flagellin-
treated and control groups (FIG. 5). Intravenous, intraperito-
neal and subcutaneous delivery of 0.2 mg/kg of flagellin
followed by 13 Gy irradiation afforded similar degree of
protection, leading to 85-90% 30-day survival of mice (data
not shown). While not being bound by theory, flagellin may
be a radioprotectant due to its activation of NF-kB, which
presumably acts as an inhibitor of apoptotic death.

EXAMPLE 3

Flagellin Rescues Mice from Lethal IR-Induced
Hematopoietic Syndrome

We next tested whether flagellin had an effect on mouse
IR-induced death from HP syndrome that was experimentally
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induced by lower radiation doses (usually up to 11 Gy) that
are incapable of causing lethal GI toxicity. The experiments
were done similarly to the above-described ones (FIGS. 14
and 15), however, instead of 15 Gy, mice received 10 Gy, the
dose that caused 100% killing in control group by day 13
(FIG. 6). Flagellin-treated group (5 pg/mouse) showed com-
plete protection from this dose of IR surprisingly indicating
that flagellin-mediated radioprotection acts not only against
GI but also against HP IR-induced syndromes.

EXAMPLE 4

Time Dependence on the Protective Effect of
Flagellin

Mice were next administered flagellin at different times
prior to 13 Gy of gamma irradiation. The results of one of
such experiments is shown in FIG. 7. The obtained results
show that flagellin is effective as a radioprotectant from 13 Gy
if injected 1-4 h before treatment.

In order to further estimate the dependence of radioprotec-
tive activity of flagellin on the time of treatment, mice were
injected at several time points relative to the moment of
gamma-irradiation. Experiments were performed essentially
as explained above, using intraperitoneal injection of 5
ng/mouse (0.2 mg/kg) of full-length flagellin or, for control
mice, 5 ug/mouse (0.2 mg/kg) of bacterial RNA polymerase.
The experiments were performed using the NIH-Swiss
mouse strain. The results show that flagellin provides ~90%
survival after 13 Gy irradiation if injected at 1 or 2 hours
before treatment (FIG. 7). Only -1 h graph is shown for
clarity, however, both timepoints (-1 and -2 h) provide simi-
lar degree and dynamics of survival. The 4 h timepoint shows
somewhat lower protection. Flagellin injected 24 hours
before irradiation had no protective effect against 13 Gy
induced death.

Interestingly, administration of flagellin 24 hours before 10
Gy gamma-irradiation provided 100% protection. While 13
Gy irradiation in mice primarily induces death from GI syn-
drome, 10 Gy-induced death is mostly mediated by hemato-
poietic syndrome. Accordingly, such long-term protection
from 10 Gy irradiation may be mediated by enhanced prolif-
eration or survival of hematopoietic stem cell induced by
flagellin and/or long-living secondary cytokines.

EXAMPLE 5

Determination of LDy 54, LDs,,, and DMF for
Flagellin

We next obtained an estimate of radiation dose-dependent
protection for flagellin. As shown above (FIG. 7), treatment
with flagellin was sufficient for 100% protection against 10
Gy gamma-irradiation (this dose causes death from hemato-
poietic syndrome) and 90% 30-day survival at 13 Gy (both
hematopoietic and GI syndromes). Experiments were per-
formed as described above, using flagellin 5 pg/mouse (0.2
mg/kg), intraperitoneally injected 1 h before irradiation.

At 15 Gy, however, 100% 7-day survival was followed by
delayed death after 13 days (0% 30-day survival), while con-
trol group had fully succumbed to GI syndrome by day 7
(FIG. 8). The kinetics of the flagellin-treated group mortality
after 15 Gy irradiation is reminiscent of such of control group
at 10 Gy, hinting at death caused by hematopoietic syndrome.
The results provide an estimate of flagellin LD, around
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13.5-14 Gy and DMF;, of about 1.75-1.8. This degree of
radioprotection is significantly higher than any reported for a
natural compound.

EXAMPLE 6
Rational Design and Cloning of Flagellin Fragments

Salmonella flagellin, encoded by the FliC gene (SEQ ID
NO: 2), is a strong activator of pro-survival NF-kB pathway.
This is the most likely mechanism of its radioprotective
action. Previous studies have shown that binding of flagellin
to Toll-like receptor 5 (TLRS) on the cell surface is a neces-
sary step that triggers activation of NF-kB. The domain struc-
ture of Salmonella flagellin is described in sufficient detail in
the literature (FI1G. 9). Moreover, previous structural studies
of flagellin-TLRS complex (FIG. 10) provide the ability to
distinguish between domains that are essential or dispensable
for binding and thus NF-kB activation. Protein minimization
may provide reduced immune response after repeated admin-
istration of flagellin-related polypeptides. This may be
achieved, in part, due to lower immunogenicity of low
molecular weight proteins and smaller number of immuno-
genic epitopes available.

The domains needed for TLRS5 binding may be located
exclusively in the evolutionary conserved N- and C-terminal
domains of bacterial flagellins. The hypervariable domain
(amino acids 178-402) does not come into close contact with
TLRS. As was demonstrated previously, replacement of this
domain with a flexible linker peptide did not disrupt binding
to TLRS. In addition, N-terminal and C-terminal coiled-coil
polymerization domains (amino acids 1-55, 456-505) do not
bind to TLRS and likely are dispensable (see modified N and
C termini B and B', respectively, as shown herein). Also,
another fragment N-terminus lacking all domains but major
N-terminal a-helix that actually binds TLRS (amino acids
56-100) may be sufficient for binding.

Accordingly, three types of N-termini (A, B, C) and two
types of C-termini (A',B"), connected with a flexible linker
(SEQ ID NOS: 3 and 4) taken from pGEX-KG cloning vector
(SEQ ID NOS: 5 and 6) were combined into expression
constructs to produce several possible flagellin fragments
(Table 1). In addition, constructs representing separate N-ter-
mini (A, B, C) and glutathione-S-transferase (GST)-fusions
of C-termini (GST-A', GST-B'") were prepared. All constructs
were cloned in the pRSETb bacterial expression vector and
6xHis-tagged proteins were produced and purified for further
experiments (FIG. 11).

TABLE 1

Name Structure DNA Protein

AA’ (1-177)-Linker-(402-505)  SEQIDNO:7 SEQID NO:8
AB' (1-177)-Linker-(402-450)  SEQIDNO:9 SEQ ID NO: 10
BA' (56-177)-Linker-(402-505) SEQIDNO: 11 SEQ ID NO: 12
BB’ (56-177)-Linker-(402-450) SEQ ID NO: 13 SEQ ID NO: 14
CA’ (56-100)-Linker-(402-505) SEQID NO: 15 SEQ ID NO: 16
CB' (56-100)-Linker-(402-450) SEQIDNO: 17 SEQ ID NO: 18
A (1-177) SEQ ID NO: 19 SEQ ID NO: 20
B (56-177) SEQ ID NO: 21 SEQ ID NO:22
C (56-100) SEQ ID NO: 23 SEQ ID NO: 24
GST-A’ GST-Linker-(402-505) SEQ ID NO: 25 SEQ ID NO: 26
GST-B' GST-Linker-(402-450) SEQ ID NO: 27 SEQ ID NO: 28

EXAMPLE 7

Selection Of Biologically Active Flagellin Fragments

Since the radioprotective activities of flagellin appear to be
NF-kB dependent, we tested the ability of the flagellin frag-



US 9,228,000 B1

25

ments to induce NF-«B translocation to the nucleus and bind-
ing to its target sites in DNA. This was tested by electro-
phoretic mobility shift assay (EMSA) using nuclear extracts
from flagellin- and fragment-treated A549 lung cancer cells
and labeled synthetic NF-kB binding kB oligonucleotide.

Only flagellin itself and fragments AA', AB', and BA' were
capable of inducing NF-kB translocation (FIG. 12). The level
of translocation is comparable for flagellin and fragments
AA',AB',;and BA'. The hypervariable domain does not appear
to be necessary for NF-kB translocation, while the presence
of at least one polymerization domain, N- or C-terminal, is
required. Mixtures of the N- and C-terminal fragments
(A+A', A+B') were inactive.

While translocation of NF-kB to the nucleus is a crucial
step in induction of NF-kB-regulated inhibitors of apoptosis,
it is not sufficient in itself. To directly test the ability of
selected fragments to induce expression of NF-kB-regulated
genes, we performed reporter assay experiments. Flagellin
and the AA', BB', A’ and B' fragments were used for treatment
of H116 human colon cancer cells carrying luciferase gene
under a NF-kB-responsive promoter. The reporter construct
contained three NF-kB-binding sites from the E-selectin pro-
moter combined with a Hsp70 minimal promoter that is rou-
tinely used for the detection of NF-kB status of cells.
Luciferase activity was measured in cell lysates six hours
after addition of flagellin or its truncated fragments into the
medium. TNF was used as positive control. The results of a
representative experiment are shown in FIG. 13 and indicates
that flagellin and fragment AA' are capable of NF-kB activa-
tion, whereas fragments BB', GST-A' and GST-B' are not.

EXAMPLE 8
Further Optimization of Flagellin Fragments

We further minimized the AA' flagellin fragment by pro-
ducing additional fragments through stepwise removal of
peptide fragments from its N-terminal half (Table 2). Elec-
trophoretic mobility shift assays were performed as described
above using nuclear extracts from flagellin- and fragment-
treated HT29 human colon cancer cells and labeled synthetic
NF-kB binding kB oligonucleotide. NF-kB binding activity
in HT29 cells was stimulated with TNFa (10 ng/ml), or flagel-
lin fragments (1 mg/ml) for 15 min. As shown in FIG. 14,
fragments AA'n1-170, AA'n54-170, AA'n1-163 and AA'n54-
163 each induce NF-kB translocation, with levels compa-
rable to that of flagellin for AA'n1-170, AA'n54-170 and
AA'nl-163.

TABLE 2

Name Structure DNA Protein

AA'n54-177 (54-177)-Linker- SEQIDNO:11 SEQIDNO: 12
(402-505)

AA'nl-170 (1-170)-Linker- SEQIDNO:29  SEQID NO:30
(402-505)

AA' n54-170 (54-170)-Linker- SEQIDNO:31 SEQID NO:32
(402-505)

AA'nl-163 (1-163)-Linker- SEQIDNO:33 SEQID NO: 34
(402-505)

AA' n54-163 (54-163)-Linker- SEQIDNO:35 SEQID NO:36
(402-505)

In order to study the ability of the AA' fragments to directly
activate NF-kB-regulated transcription, we performed
reporter assay experiments as described above for a wide
range of concentrations of flagellin, original AA' and AA'-
derived fragments. As shown above, AA' and AA'nl1-170
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induce NF-kB-regulated transcription at the level comparable
to such of flagellin over the studied range of concentrations
(FIG. 15, left). AA' and AA'nl-170 are more active than
flagellin in the very low concentration range (FIG. 15, right),
possibly due to their reduced molecular weight. The results
with fragment AA'n1-170 show that AA'-derived flagellin
fragments may be made with a portion of the N-terminal
domain removed without significant loss of activity and may
be used as effective radioprotectors.

The above experiments (EMSA and reporter activation
assay) were repeated with flagellin and AA' fragments sub-
jected to 30 minutes boiling and renaturation before being
applied to cells. The results were comparable to those
obtained without boiling (data not shown). This shows that
the observed differences in flagellin fragment activity may
not be caused by changes in protein stability.

EXAMPLE 9

In Vivo Comparison of Radioprotective Properties of
Flagellin and Flagellin Fragments

As shown above, full-length flagellin provides protection
from both hematopoietic and gastrointestinal syndromes. The
radioprotective potential of flagellin fragments was similarly
tested after gamma-irradiation with 11 Gy (dose that induces
hematopoietic syndrome-associated mortality in mice) or 14
Gy (dose that causes death from GI syndrome). Mice (10
animals per group) were injected subcutaneously with 5.0
ng/mouse (0.2 mg/kg) of flagellin or its fragments, AA' or
BB', and gamma-irradiated 1 hour later.

The degree of radioprotection displayed by the AA' frag-
ment is at least comparable to full-length flagellin (FIG. 16).
Both the AA' fragment and full-length flagellin showed 100%
30-day survival for mice irradiated with 11 Gy and 14 Gy.
Meanwhile, 0% of mice injected with the BB' fragment sur-
vived to 30 days. This is expected since the BB' fragment is
incapable of inducing NF-kB in vitro. These results show that
significant reduction in the size of flagellin (about 40%
removed) may be achieved without a decrease in the degree of
radioprotection. In addition, the ability to predict radiopro-
tective potential from results of in vitro NF-kB activation is
confirmed.

EXAMPLE 10

Identification of Cellular Targets of
Flagellin-Mediated Radioprotection

Tissue samples of intestinal mucosa were taken 5 days after
14 Gy irradiation from mice pretreated with flagellin and
control mice. Control animals were treated with 5.0 pg/mouse
(0.2 mg/kg) bacterial RNA-polymerase. Pathomorphological
analysis of the small intestine reveals reduction of the size of
crypts and villi and a number of the cells with condensed
apoptotic nuclei in control mouse and near-normal morphol-
ogy in the treated mouse (data not shown). Tissue samples
(small intestine and skin from the back) were also obtained
from mice treated with the AA' fragment. The results shown
in FIG. 17 are areas of typical morphology observed over a set
of at least 3 mice. After treatment with flagellin and the AA'
fragment, mice demonstrated near-normal intestinal mor-
phology with preservation of the villi/crypt structure (FIG.
17A).

In addition to purely histological observation of cell death
and survival, we performed more specialized tests of apop-
totic cell death in intestinal tissue using a TUNEL assay,
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which detects apoptosis-associated DNA fragmentation.
These experiments allowed us to define with a high degree of
probability cellular populations that are depleted by radiation
and rescued by flagellin fragment treatment. The earliest
radiation-induced alterations detectable in the small intestine
after treatment with IR is apoptosis occurring in vascular
endothelial cells of villi, which is seen as early as 5 hours post
treatment (FIG. 17B). This apoptosis, which is believed to be
critical for radiosensitivity of the small intestine, was almost
completely blocked in the mice pretreated with the AA' frag-
ment (FIG. 17B, bottom panel). Degeneration of villi and
crypts, occurring within the next several days post treatment
and greatly suppressed in AA' fragment-treated animals,
comes as a consequence of injury of blood vessels. Effective
protection of endothelial cells of the small intestine by the
flagellin fragment may be due to expression of TLRS in these
cells.

Remarkably, the AA' fragment and flagellin also prevented
the radiation-induced disappearance of sebaceous glands
located at the base of skin hair follicles (FIG. 27C). These
results further confirm the suitability of AA' fragment for
radioprotection and for the prevention of radiation-induced
hair loss.

EXAMPLE 11
Protection from Supralethal Radiation

In order to explore the limits of radioprotection provided
by the AA' fragment, we irradiated mice with 17 Gy and 20
Gy single doses of total body gamma-radiation. The experi-
ment was performed as described above using inactive flagel-
lin fragment (CB) as a negative control.

As expected, we observed a 100% mortality in both groups
at 17 and 20 Gy (FIG. 18). However, death was significantly
delayed in both cases by administration of the AA' fragment.
Most remarkably, the kinetics of death at 17 Gy in control
mice conform to GI syndrome (6-7 day mortality), while
death of mice treated with the AA' fragment appear to be
mediated by hematopoietic syndrome (10-15 day mortality).
This shows that flagellin and flagellin fragments may protect
against the Gl syndrome at doses as high as 17 Gy. In addition,
this shows that even further radioprotection may be obtained
by flagellin and flagellin fragments combined with hemato-
poietic radioprotectors.

EXAMPLE 12

Immunogenicity and Repetitive Administration
Studies

Overall immunogenicity of a protein may determines its
suitability for repeated use. Antibodies generated by immune
system are capable of reducing the therapeutic activity of the
protein and also may induce anaphylactic reaction upon sec-
ond exposure if IgE antibodies are produced against the pro-
tein. Thus, any reduction in the amount and variety of anti-
bodies compared to full-length flagellin is an improvement.
Accordingly, after repeated introduction of flagellin or its
fragments we monitored; a) efficiency of radioprotection
afforded at second exposure; b) local and general allergic
reactions; and ¢) antibody titer.

We tested the ability of AA' to protect mice that were
exposed to it. A group of 20 NIH-Swiss mice were subcuta-
neously injected with 5 pg/mouse (0.2 mg/kg) of AA'. A
second injection of'a equal dose of AA' was administered after
21 (10 mice) and 28 days (another 10 mice), with the time
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elapsed being sufficient for formation of antibodies. The sec-
ond injection of AA' was followed by 13 Gy of whole-body
gamma irradiation (1 h post-injection). 100% 30-day survival
was observed in both groups, as it was observed with mice
that had no previous exposure to AA' (data not shown). These
results show that activity of AA' is not diminished over long-
term repeated administration and reaffirm its potential for
multiple-use applications. Also, no local allergic reaction or
anaphylaxis was observed either with flagellin or AA'.

We also performed an ELISA determination of antibody
titers in order to quantify the effect that AA' has on the
immune status of the organism. 96-well plates were coated
with flagellin or AA', 20 mg/ml, 50 ml/well, and incubated
overnight at +4° C. Blood serum samples collected from mice
were added to the wells in several dilutions and incubated
overnight followed by 6 hrs reaction with secondary goat
anti-mouse IgG HPO-conjugate antibodies. Measurements
were performed using a spectrophotometer with a 414 nm
filter. The antibody titers determined for individual mice and
average titers are shown in FIG. 19 and FIG. 20.

AA!induces far lower antibody levels in mice (FIG. 19), on
the order of 0.8 mg/ml serum at 21 day and about 10% more
at 28 days. Flagellin, on another hand (FIG. 20), induces a
high titer of antibodies, around 20 mg/ml, at both 21 and 28
days. Overall, this shows that removal of the hypervariable
domain sharply reduces the immunogenicity of AA' com-
pared to the original protein (approximately 25x). FIG. 19
also shows that the majority of AA'-specific antibodies are
capable of recognizing flagellin. This confirms that the ratio-
nal design of AA' does not produce a sizable number of new
immunogenic epitopes while removing >95% of the immu-
nogenicity of the original protein.

EXAMPLE 13
Acute Toxicity Studies of Flagellin and AA'

The lethal dose of Sa/monella flagellin is between 1 mg/kg
(systemic inflammation) and 10 mg/kg (100% lethality). We
subcutaneously administered increasing doses of AA' to mice
(4 mice per dose group) at 0.5, 1, 2, 4 and 8 mg/kg. Due to the
lower (~60%) molecular weight, 8 mg/kg of AA' correspond
to a molar-equivalent dose of 13.3 mg/kg of flagellin. Several
days after administration at all doses, no visible detrimental
effects were observed, such as mortality, morbidity or signs of
systemic inflammation such as reduced activity and fever.
This shows that the pro-inflammatory effect of AA' is negli-
gible compared to full-length flagellin, especially consider-
ing that AA' provides an efficient radioprotection at 0.2
mg/kg. The reduced toxicity may be sue to the absence of the
central pro-inflammatory domain in the AA' fragment.

EXAMPLE 14
Protection from Fractioned Irradiation by AA'

Repetitive irradiation within a short period of time may be
common, for example, in space radiation events and in clini-
cal radiotherapy regimens. We tested the ability of the AA'
flagellin fragment to protect mice from sub-lethal (4 treat-
ments of 3 Gy) and 100% lethal (4 treatments of 4 Gy)
regimens of fractionated gamma-irradiation. Fragment AA'
or saline buffer was given to NIH-Swiss female mice before
every irradiation (once a day for 4 days). AA' was adminis-
tered as described above for single-dose irradiation (5
ng/mouse, given subcutaneously 1 h before irradiation).



US 9,228,000 B1

29
The results in FIG. 21 show that AA' provides significant
protection against repetitive doses of radiation received
within a short timeframe. The cumulative dose of fractionated
radiation that is still compatible with 100% 30-day survival
after AA' treatment is comparable to such obtained in single-
dose irradiation scenarios.

EXAMPLE 15

AA' Protects Normal Tissues without Compromising
the Anti-Tumor Therapeutic Effect of Radiation

The ultimate test of a potential radioprotective agent in
cancer treatment is tumor selectivity, its ability to protect
normal tissues while providing no or little protection to the
tumor. We injected 10 NIH-Swiss mice subcutaneously, in
both flanks (20 tumors total), with 2x10° cells of syngeneic
sarcoma cell line model (NIH3T3-derived and spontaneously
transformed sarcoma with p53 inactivated by dominant nega-
tive inhibitor GSE56). When tumors reached the size of 5-7
mm in diameter (day 5), the mice were injected subcutane-
ously with 0.2 mg/kg of AA' or saline vehicle and irradiated 1
hours later with 4 Gy of total-body y-irradiation (3x4.3
Gy=12.9 Gy total dose). Injections and irradiations were done
atdays 5, 6 and 7.

Asthe results show in FIG. 11, AA' enhanced the radiation-
induced shrinkage of tumors. By day 18, all the irradiated
tumor-bearing mice died from acute radiation toxicity
whereas 100% of mice that obtained both radiotherapy and
AA' were both cured and survived the treatment. Similar
result was obtained with another syngeneic tumor model—
B16 melanoma cells (FIG. 11, right panel). Surprisingly, even
in unirradiated mice, AA' administration caused a decrease in
the growth rate of tumors. This may be due to AA'-induced
immunostimulating, which is known to be caused by other
ligands of Toll-like receptors. These results indicate that AA'
increases the tolerance of mice to radiation with no effect on
the radiosensitivity of two types of tumors, thus opening the
possibility of combining radiotherapy with AA' to improve
treatment outcome.

EXAMPLE 16

Radioprotective Mechanisms of AA' and LPS are
Different

Lipopolysaccharide of gram-negative bacteria (LPS) is a
ligand of another Toll-like receptor, TLR4. LPS is a strong
inducer of NF-kB and a subsequent cascade of cytokines.
LPS is known as a radioprotective compound, but its high
toxicity makes its use unfeasible (radioprotective dose is very
close to the lethal dose). One of the major mechanisms under-
lying the radioprotection by LPS is the activation of
cyclooxygenase 2 (COX-2) that, in turn, drives the synthesis
of Gl-protective prostaglandins. The possibility that radio-
protection by TLRS also relies on COX-2 activity was tested
by administering s.c. LPS (2 mg/kg), AA' (0.2 mg/kg') or
vehicle 1 hr before irradiation of NIH-Swiss mice in combi-
nation with i.p injection of 1 mg/kg of NS398, a synthetic
COX-2 inhibitor, or the corresponding vehicle. The mice
were then treated with 13 Gy of total-body 7-irradiation.
NS398 completely abolished LPS-mediated radioprotection
but not the radioprotection of AA' (FIG. 12). This result shows
that AA' does not significantly rely on COX-2 for its activity
and induces radioprotection by a mechanism different from
the mechanism of LPS-mediated protection.

10

25

30

40

45

30
EXAMPLE 17

AA' Protects Multiple Mouse Strains

We have extensively confirmed that AA' protects NIH-
Swiss and ICR mice from radiation. To confirm that the
radioprotection activity of AA' is not confined to a few mouse
strains, several additional strains of mice with dissimilar ori-
gins were tested for protection by AA': 129/Sv, DBA/2 (rela-
tively radioresistant), Balb/c (relatively radiosensitive) and
Balb/cxDBA/2 Fl hybrid CD2F 1. Experimental groups were
injected with 0.2 mg/kg AA' 30 minutes before irradiation,
while control groups were injected with vehicle (PBS).

All groups of mice (8-10 mice each, 8-12 week old
females) were exposed to 10 Gy of single-dose, whole-body
gamma-irradiation. Survival of mice at days 10 and 30 is
shown. The results are shown in FIG. 27 as a cone graph. At
10 days, only Balb/c mice display mortality, which is drasti-
cally reduced by AA' administration (0% vs. 100% survival).
Atday 30, all tested strains display improved survival (0-25%
vs. 50-100%) after AA' administration.

EXAMPLE 18
Pharmacokinetics of AA'

Pharmacokinetic parameters (effective concentration and
the duration of drug the presence in the organism) may be
important for route, dose and time of drug administration. The
pharmacokinetics of CBLB502 (AA') were thus tested for
four common routes of injection: intravenous (i.v.), subcuta-
neous (s.c.), intraperitoneal (i.p.) or intramuscular (i.m.). A
radioprotective dose of CBLB502 (AA"), 0.2 mg/kg, was
injected in 12-15 week old ICR mice and plasma samples
were collected at the specified times after injection (at least 3
mice/point). The levels of CBLB502 in plasma were mea-
sured by sandwich ELISA using known concentrations of
CBLB502 spiked in the control ICR plasma for calibration.
The results are shown in FIG. 28 and FIG. 29.

The results show that the highest levels and longest persis-
tence of CBLB502 in plasma are provided by intramuscular
or intraperitoneal injection. After intramuscular injection,
significant (>5 ng/ml) levels of CBLB502 are observed in
mouse plasma>3 hours. Intravenous injection leads to a more
rapid disappearance of CBLB502 from the bloodstream.

EXAMPLE 19

Influence of AA' on Gamma-Irradiation Induced Cell
Death and Growth Inhibition in A549 Cells

The A549 human lung adenocarcinoma cell line is reported
to respond to flagellin by activation of NF-kB DNA-binding
activity (Tallant T., et. al., BMC Microbiol. 2004 Aug. 23;
4:33). We decided to check whether this activation translates
in the protection of cells from y-IR in cell growth inhibition
assay.

Tumor cells were seeded in wells of three 96-well plates in
3 different densities (0.5x10%, 1x10* and 2x10* cells/well,
producing single-cell, spare or semi-contact layer). After
cells had attached to plastic, CBLB502 (2 pg/ml) was added
to the wells of non-irradiated cells, or 15 min prior to 7 Gy or
10 Gy of gamma-irradiation. Control wells received equal
volume of vehicle (PBS). All points were done in quadrupli-
cate. 72 hours after irradiation, medium was replaced with
methylene blue in 50%-methanol and the relative numbers of
viable cells in wells were measured using spectrophotometer
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at 650 nm. The results are shown in FIG. 30. This experiment
was also repeated with fixed dose of 1x10* A549 cells/well,
CBLBS502 was added 1 hour before 5, 10 or 15 Gy of gamma-
irradiation (data not shown). We observed a similar effect of
flagellin in all tested experiment conditions.

Gamma-irradiation induced a dose-dependent reduction in
the number of A549 cells plated at all three densities (up to
60% as compared to non-irradiated control wells). CBLB502
had no or slight effect on cell numbers, with or without
gamma-irradiation. This indicates that tumor cells are not
significantly protected by CBLB502 (AA") from radiation.
This effect may be due to tumor cells having constitutively
active NF-kB pathway or some other mechanism.

EXAMPLE 20

Influence of AA' on Gamma-Irradiation Induced Cell
Death and Growth Inhibition in Multiple Cell Lines

Based on the results using A549 cells, several additional
tumor cell lines (human melanoma Mel-7 and Mel-29, colon
cancer HCT116, lung cancer HT1080), immortalized kidney
epithelial cells (NKE) and normal mouse aortal endothelial
cells (MAEC)) were tested in growth inhibition assay after 10
and 15 Gy of gamma-irradiation, as compared with intact
control, with or without pretreatment with CBLB502. Cells
were seeded in 96-well plates night before the treatments.
CBLB502 (2 pg/ml) was added to the wells 4 hrs, 1 hr or 10
min before irradiation (all points were done in quadruplicate).
48 hours later, methylene blue staining was performed to
determine the relative amount of the viable cells in the wells.
All three time-points had shown the same effect (results for
CBLB502 added 1 hr before irradiation are shown in FIG.
31). The percent of growth inhibition was calculated from the
ODG650 in control non-irradiated wells, taken as 0% inhibi-
tion.

Both human melanoma cell lines and MAEC cells were
rather resistant to gamma-irradiation and showed only slight
(<20%) growth inhibition after both 10 and 15 Gy comparing
with intact cells (0 Gy). NKE, HT1080 and HCT116 cells
showed up to 40% of growth inhibition after gamma-irradia-
tion. Remarkably, CBLB502 had no or only a slight inhibi-
tory effect on tumor cell growth, irradiated or not. The experi-
ment was repeated twice. In addition, similar results were
obtained on tested lung adenocarcinoma H1299 and prostate
cancer CWR22 (data not shown). This indicates that there is
no significant protection provided by CBLB502 to the tumor
cell lines against radiation-induced cell death.

EXAMPLE 21

Influence of Irradiation and AA' on BrdU
Incorporation in Small Intestinal Crypts

Besides a direct inhibition of apoptosis, temporary halt of
proliferation followed by repair may be an alternative mecha-
nism of radioprotection, and has been described for other
radioprotectors such as TGF-p3 (Booth D, et. al., Int J Can-
cer. 2000 Apr. 1; 86(1):53-9). Accordingly, we decided to
examine the possible influence of CBLB502 (AA") on the
proliferative activity of the cells in small intestine (with and
without irradiation) during the first hours after its administra-
tion (FIG. 32). CBLBS502 or PBS was injected i.p. in mice,
followed after 30 min by 15 Gy irradiation (if used). 2 hr after
injection (1.5 hr after irradiation if it was applied), BrdU was
injected intraperitoneally. Samples of small intestine were
obtained after additional 1.5 hours.
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Without irradiation, BrdU was incorporated at high levels
in the nuclei of cells in the intestinal crypts of untreated
NIH-Swiss mice (FIG. 32, top left), whereas DNA synthesis
(as measured by BrdU incorporation) was nearly undetect-
able in the crypts of CBLB502-treated mice (FIG. 32, top
right). In vehicle-treated irradiated mice, the incorporation of
BrdU was lower than in control mice. Importantly, the level of
BrdU incorporation was strongly reduced by CBL.B502, pos-
sibly indicating quick (S phase) growth arrest, as opposed to
later (G2 phase) irradiation-induced growth arrest. Therefore,
cytostatic activity of CBLB502 or flagellin may be an addi-
tional mechanism of radioprotection of small intestine.

EXAMPLE 22

Duration of AA'-Mediated Growth Arrest and
Reduced BrdU Incorporation

We next determined the duration of the CBLB502-induced
growth arrest in small intestine. CBLB502 or PBS was
injected i.p. in mice, BrdU was injected 1 or 4 hours later and
samples of small intestine were obtained after additional 1.5
hours from several mice (samples from three mice are shown)
(FIG. 33).

Incorporation of BrdU in intestine was reduced as com-
pared to control if BrdU was injected after 1 hour (as it was
shown in the previous experiment where BrdU was injected
after 2 hr). NIH-Swiss, ICR and Balb/c mice displayed a
similar degree of CBLB502-mediated block of BrdU incor-
poration (Balb/c samples are shown in FIG. 33). If BrdU was
injected 4 hr after injection of CBLB502, the levels of incor-
poration/DNA synthesis were even higher than in control.
This indicates that inhibition of intestinal stem cell prolifera-
tion by CBLB502 may be temporary and may be quickly
resolved (by 4 hours), followed by a period of increased
proliferation (possibly due to the partial synchronization of
cells).

EXAMPLE 23

Influence of AA' on BrdU Incorporation in Colonic
Crypts

The colon is much less radiosensitive than small intestine.
To further examine the relationship between reduced prolif-
eration in the small intestine and radioprotection, we deter-
mined the effect of CBLB502 on BrdU incorporation in the
colon. CBLLB502 or PBS was injected i.p. in mice, BrdU was
injected 1 hour later and samples of small intestine were
obtained after additional 1.5 hours (FIG. 34).

Unlike in the small intestine, CBLB502 has no effect on
BrdU incorporation in colon. This is surprising since TLR5 is
plentiful in both organs. The difference in effects may be due
to the higher amount of symbiotic bacteria in the colon, which
may mask the effect of additional TLRS signaling induced by
CBLB302.

EXAMPLE 24

Comparison of Radioprotective Potential by Route
of Administration

We next tested radioprotection provided by FliC flagellin
administered via several routes: intravenous (i.v.), intraperi-
toneal (i.p.), intramuscular (i.m.), subcutaneous (s.c.) and
gavage. For parenteral (non-gavage) routes, mice were
injected with 0.2 mg/kg of FliC flagellin dissolved in PBS or
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vehicle, followed 1 hr later by 13 Gy irradiation. In gavage
delivery experiment, 5 mice were given to swallow an
increased dose (50 pg) of FliC in 50 pl of PBS 1 h before 13
Gy gamma-irradiation. Both experiments were done in 8-10
week old female NIH-Swiss mice, 5-10 mice/group.

All tested routes besides gavage afforded similar degree of
protection, leading to 85-90% 30-day survival of mice (data
not shown). No protection against radiation was provided by
gavage delivery, which may be due to digestion of the protein
by the gastrointestinal environment. In addition, flagellin
receptor, TLRS, is absent on the luminal side of intestinal
epithelium that is exposed to intestinal contents (Gewirtz A
T., et. al., J Immunol. 2001 Aug. 15; 167(4):1882-5)

EXAMPLE 25
Effect of AA' on the Morphology of Small Intestine

Flagellin (and CBLB502) may induce NF-kB activity via
binding to TLRS. Accordingly, CBLB502-mediated radio-

10

15

34
with or without CBLLB502. This indicates that the presence of
TLRS5 may be necessary for CBLB502-mediated radiopro-
tection in the small intestine.

EXAMPLE 26

Flagellin Derivatives

Additional flagellin variants were produced based on the
domain structure shown in FIG. 36. The flagellin variants
were then tested along with some of the variants discussed
above for NF-kB stimulating activity (Table 3). A549 cells
were left unstimulated or stimulated with TNF (10 ng/ml) as
indicated or 1 ug/ml of purified flagellin or the various indi-
cated flagellin derivatives for 45 min and whole cell extracts
prepared as described in Example 7. EMSA assays were
preformed and the NF-kB DNA-protein complex detected as
described in Example 7.

TABLE 3
NF-kB

Name N-terminal ~ C-terminal DNA Protein Stimulation
AA’ 1-176 402-505 SEQ ID NO: 7 SEQ ID NO: 8 Yes

AB' 1-176 402-450 SEQID NO: 9 SEQ IDNO: 10  Yes

BA' 54-176 402-505 SEQIDNO:11 SEQIDNO:12  Yes

BB’ 54-176 402-450 SEQIDNO:13 SEQIDNO:14 No

CA’ 54-100 402-505 SEQIDNO:15 SEQIDNO:16 No

CB' 54-100 402-450 SEQIDNO:17 SEQIDNO:18 No
AAM1-170  1-170 402-505 SEQIDNO:29 SEQIDNO:30  Yes
AA'm54-170  54-170 402-505 SEQIDNO:31 SEQIDNO:32  Yes
AB'nl-170  1-170 402-450 SEQIDNO:37 SEQIDNO:38  Yes
AAm1-163  1-163 402-505 SEQIDNO:33 SEQIDNO:34  Yes
AA'M54-163 54-163 402-505 SEQIDNO:35 SEQIDNO:36  Yes
AB'nl-163  1-163 402-450 SEQIDNO:39 SEQIDNO:40  Yes
AAM1-129  1-129 402-505 SEQIDNO:41 SEQIDNO:42  Yes
AA'm54-129 54-129 402-505 SEQIDNO:43 SEQIDNO:44  Yes
AB'nl-129  1-129 402-450 SEQIDNO:45 SEQIDNO:46  untested
AB'n54-129 54-129 402-450 SEQIDNO:47 SEQIDNO:48  Untested
AAM1-100  1-100 402-505 SEQIDNO:49  SEQIDNO:50  untested
AB'nl-100  1-100 402-450 SEQIDNO:51 SEQIDNO:52  untested
AA'n1-70 1-70 402-505 SEQIDNO:53 SEQIDNO:54 No
AB'nl-70 1-70 402-450 SEQIDNO:55 SEQIDNO:56 No

A 1-176 SEQIDNO:19 SEQIDNO:20 No

B 54-176 SEQIDNO:21 SEQIDNO:22 No

C 54-100 SEQIDNO:23 SEQIDNO:24 No
GST-A’ 402-505 SEQIDNO:25 SEQIDNO:26 No
GST-B' 402-450 SEQIDNO:27 SEQIDNO:28 No

protection may be dependent on the presence and activity of
TLRS. MOLEF/Ei mice are a known natural model of TLR5
deficiency (Sebastiani G., et. al., Geromics. 2000 Mar. 15;
64(3):230-40). To verify that CBLB502-mediated radiopro-
tection is indeed TLR5-dependent, we tested the protection of
small intestine from radiation by CBLB502 in MOLF/Ei and
NIH-Swiss mice (FIG. 35). Both strains of mice were given
0.2 mg/kg CBLB502 (AA") or PBS 0.5 hr before 15 Gy of
gamma-irradiation. The samples of small intestine were
obtained 4 days after irradiation, stained by hematoxylin-
eosin and subjected to pathomorphological analysis.

In NIH-Swiss (TLRS wild type) mice, CBL.B502 pretreat-
ment led to preservation of intestinal morphology (long vil-
lae, normal crypts) as compared to short villae and disappear-
ance of normal crypt structure in PBS-treated mice.
Meanwhile, in TLRS5-deficient MOLF/Ei mice the adminis-
tration of CBLB502 had no improving effect on intestinal
morphology after 15 Gy of gamma-irradiation: short villae
and destruction of the normal crypt structure was observed,
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The results in Table 3 indicate that flagellin variants with at
least one polymerization domain (aal-50 or aa 450-505) that
linked to domains contained within the amino-terminal
region (aal-176) and those of the carboxy terminus (aa 402-
505) are capable of stimulating NF-kB and would thus be
expected to be radioprotectors. Physical linkage of the rec-
ognition domains may be required for activity as domains
supplied unlinked in trans fail to activate NF-kB. As an alter-
native to the linking of the domains in a single polypeptide,
the domains may be linked using a linker, which is a molecule
that is used to join two molecules. The linker may be capable
of forming covalent bonds or high-affinity non-covalent
bonds to both molecules. Suitable linkers are well known to
those of ordinary skill in the art and include, but are not
limited to, straight or branched-chain carbon linkers, hetero-
cyclic carbon linkers, or peptide linkers. The linkers may be
joined to the constituent amino acids through their side
groups (e.g., through a disulfide linkage to cysteine).

The region between amino acids 163 and 176 may be
required for activity when the carboxyl polymerization
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domain (aa 450-505) is absent. Since this region is dispens-
able for activity when the carboxyl polymerization domain is
present it may be involved in stabilizing the derivative. The
region between amino acids 70 and 129 may be important for
activation and may be involved in derivative recognition. The
region between amino acids 402 and 450 may also be required
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for activity. The domains identified above are located within
three large a-helices (located within amino acids 54-129 and
402-450) and, to produce an active derivative, may need to
form a ring-like structure (with or without polymerization
domain).
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